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Editorial! Fellows. From Where? To Where? 





Articles — Problems in the Statistics of Urban Agglomeration: S. A. 


The growth of urban areas has made necessary new concepts and reformulations 
in social statistics. 


Chemical Basis for Adaptation in Plants: E. B. Kurtz, Jr. .... 2... cece eee ee eee 


Understanding of heat tolerance in plants may permit improved yields in 
arid and semiarid regions. 


University of Michigan Radiocarbon Dates III: H. R. Crane and J. B. Griffin 


E. O. Lawrence—Physicist, Engineer, Statesman of Science: G. T. Seaborg 
News of Science Widening the Nuclear Research Resources of Universities in Britain; other events .. 


Book Reviews C. W. Ceram’s The March of Archaeology, reviewed by F. H. H. Roberts, Jr.; 
other reviews 


Reports _Beneficiation of Soils Contaminated with Strontium-90: Beneficial Effects of 
Potassium: W. F. Libby 
Purine Catabolism in Drosophila melanogaster: T. Morita 
Cobalt Activation of Fatty-Acid Synthesis in Yeast Homogenates: H. P. Klein 


Inhibition of Human Plasma Cholinesterase in vitro by Extracts of Solanaceous 
Plants: W. H. Orgell, K. A. Vaidya, P. A. Dahm 


Pyridine-2-Aldoxime Methiodide and Diacetyl Monoxime against Organophosphorus 
Poisoning: H. Edery and G. Schatzberg-Porath 


Concentrations of Radioactive Materials in the Air during 1957: 
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On the Effect of Inorganic Phosphate on Hexose Phosphate Metabolism: 
E. A. Kravitz and A. J]. Guarino 


On the Role of the Vagus in the Control of Aldosterone Secretion: 
I. H. Mills, A. Casper, F. C. Bartter 


National Academy of Sciences: Abstracts of papers presented at the autumn 
meeting 


Association Affairs Preview of Programs at AAAS Washington Meeting 


Departments Meeting Note; Forthcoming Events; Letters; Equipment 
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H F ... NOW IN A NEW 1-LB PATENTED FUNCTIONAL CONTAINER 
with A CONTROLLED-DELIVERY CLOSURE 


This new patented container is made of ‘“‘Marlex” 
polyethylene. In addition to controlled drop or flow action, 
the container sucks back HF remaining on the delivery spout. 





Specify Mallinckrodt Acid Hydrofluoric 48% a 
manufactured in a new plant supplying you with the highest 
quality, laboratory-reagent-grade HF available. 





*Remember ... for safety, convenience and economy 
Mallinckrodt provides HF in the 1-lb. container 
illustrated ... and in 10-LB SINGLE-TRIP 5; 
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Handbook of BIOLOGICAL DATA 


Here is an unparalleled store of standard values, norms and other 
data that biologists require in their daily work. It is edited and 
organized in tabular form so that the reader can quickly find any 
bit of information about biology that he might want. 445 tables 
give information on a vast variety of subjects including: Chemical 
composition of milk; breeding habits of fish; size and growth rate of 
trees; arterial blood pressure in man; late effects of irradiation; 
chemical composition of insect tissues; life span of pollen; effect of 
altitude on physiology of man; etc. 


Edited by Wittiam S. Spector, formerly Executive Secretary, The Committee on the 
Handbook of Biological Data. Prepared under the direction of the Committee—Division 
of Biology and Agriculture, The National Academy of Sciences, The National Research 
Council. 584 pages, 84” x 11”, $7.50. 


Frobisher’'s Fundamentals of 


MICROBIOLOGY 


Every aspect of microbiology is explained in this text. It introduces 
the student to the 8 major groups of microorganisms and describes 
in detail the structure, growth and habitat of each group. The 
methods used in microbiology are thoroughly explained—phase and 
electron microscopy, labeled antibodies, tissue culture, selective 
methods, ’phage typing and the use of membrane filter techniques. 
Practical applications provide the student with a sound foundation 
for future specialization in Agriculture, Industry, Medicine, Home 
Economics and Pharmacy. Gladly sent to college teachers for con- 
sideration as a text. 


By Martin FrosisHer, Jr., Sc.D., Special Consultant, Bacteriology Branch, Communi- 
cable Disease Center, U.S. Public Health Service; Associate Professor of Bacteriology, 
Emory University; Formerly, Professor of Bacteriology, Johns Hopkins University; Pro- 
fessor and Head, Department of Bacteriology, University of Georgia. 617 pages, 224 
illustrations, $6.50. Sixth Edition. 


W. B. SAUNDERS COMPANY 
West Washington Square Philadelphia 5 


Let these 
SAUNDERS 
Books Help You 
Complete Your Search 
for Good Texts and 
References in the 
Biological Sciences 























Villee’s BIOLOGY 


This basic college text presents the major 
facts and principles of modern biology with 
a skillful blend of generalization and rich, 
descriptive detail. Beginning with a discus- 
sion of the scientific methods of investiga- 
tion, the author presents a total picture of 
botany, followed by the invertebrates and 
vertebrates . . . from cellular function 
through body systems. Evolution and ecol- 
ogy are also covered. Of special note are the 
discussions on cell structure and function, 
integrating basic physics and chemistry with 
their biological applications. Gladly sent to 
college teachers for consideration as a text. 


By Craupe A. Vittez, Harvard University, 615 pages, 
64.” x 10”, with 323 illustrations. $6.75. Third Edition. 
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unsurpassed for image quality and operational versatility 


B2BORTHOLUX ceserncn microscore 


The ORTHOLUX microscope has no equal as a research tool in 


































the leading scientific laboratories in the country. Its superla- 
tive optical qualities and unique operational features are 
appreciated by an ever-growing number of users. Focusing is 
controlled with low-position, table-level adjustment knobs that 
raise and lower the ball-bearing stage. Thus, without altering 
convenient eyepiece height, and with the instrument stage in 


clear view at all times, fatigue-free operation is assured. 


The built-in illuminating system of the ORTHOLUX is designed 
for transmitted or incident light or combined illumination. The 
ORTHOLUX can be equipped with accessories for the following 
applications: 
@ BRIGHT FIELD ILLUMINATION 

@ DARK FIELD OBSERVATION 
@ PHASE CONTRAST 

@ POLARIZED LIGHT 


@ ULTROPAK 

INCIDENT LIGHT 

(for fibers, textiles, 
capillaries, etc.) 


@ FLUORESCENT 
ILLUMINATION 


@ CINE- AND 
PHOTO- 
MICROGRAPHY 


@ VARIOCOLOR 
@ MiCRO DRAWING 


@ TABLE AND 
WALL PROJECTION 


@ XENON ILLUMINATION 





See and examine the ORTHOLUX microscope soon, 
Send for the ORTHOLUX brochure, Department 5C-11. 
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E.LEITZ, INC., 468 FOURTH AVENUE, NEW YORK 16, N.Y. 
Distraweutors of the world-famous pPreaducts oF 
Ernst Leitz G.m.b.H.,Wetzlar,. Germany—Ernst Leitz Canada Ltd. 
LEICA CAMERAS - LENSES - MICROSCOPES : BINOCULARS 
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Hignty functional 
J-M Colorlith (properly 


i 
finished with clear coat 


wt / 
lacquer or equal for best ap- 


pearance and performance) 
permits laboratories to add a 

colorful new touch of person- 
ality to a variety of interior areas, 
including those shown here. 
Colorlith was originally developed 
to answer the need for a tough, hand- 

some table-top material. Now its colors 
and texture make any lab or school build- 
ing a show place. And because it’s fabricated 

from two of nature’s most durable minerals, 
asbestos and cement, it can take the most gruel- 
ing punishment. 

A workable material, Colorlith comes in large 





Office, classroom window sills, built with 
Colorlith, have unusual strength and dura- 
bility . . . won’t warp. Color doesn’t fade. 


Louver slots can’ be readily machined. .. is easily cleaned... 
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Washroom wainscots, made of Colorlith, 
withstand moisture and heavy abuse for 
years. Material resists cracking, chipping 


and stays attractive. 


JoHNS-MANVILLE J 


OVER 100 YEARS OF QUALITY PRODUCTS.. 


Now... laboratory ‘table-top toughness” 
for many busy interior surfaces 


SM Colorhth 


handsome, tough, colorful 


4’x 8’ sheets which can be cut in any shape. 
Thicknesses range from 4” to 114”. Because it 
has great uniform strength, it can be used in 
thicknesses down to 4” for fume hoods, or for 
resurfacing old table tops and walls. Its color 
runs completely through the sheet. 

Many laboratory furniture manufacturers now 
feature Colorlith. And there are cutting shops 
convenient to you which can easily custom-fabri- 
cate Colorlith sections to your needs. For names 
and addresses, plus Colorlith specifica- 
tion and maintenance data, contact 
your J-M representative, or 
write direct. 











Colorlith comes in 3 
popular decorator colors: 
Cameo Brown, Surf Green, 
and Charcoal Gray. 


Shower stalls present a new application. 
Large sheets reduce number of joints. Ma- 
terial is strong, rigid—can’t rust or deterio- 
rate with prolonged exposure to moisture. 


Johns-Manville, Box 14, New York 16, N. Y. 
In Canada, Port Credit, Ontario 


JOHNS -MANVILLE 
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Announcing 


Model WL 





A new, 
versatile, precision 
instrument 


The latest optical and mechanical 
achievements are incorporated in the new 
Research Microscope WL. 

It is designed to meet today’s demands of 
the microscopist for versatility and comfort in 
manipulation. This microscope is well suited 
for microscopic observation in brightfield, 
darkfield, phase contrast, polarized light as 
well as incident light. 


W rite for free illustrated booklet 
describing this outstanding instrument 


~“TARL 
ZEISS 


WEST GERMANY 
























GATE, ZEWD SBS, MV Gwe ssvic 


485 FIFTH AVENUE, NEW YORK 17, N. Y. | 


GUARANTEED 
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Simultaneously record 
and visually monitor 
biophysical phenomena 


WITH THE NEW MULTI-CHANNEL 


SANBORN 550M Series 
Poly-Beam Photographic Recording System 





SPEED and SENSITIVITY of the 550M System 
permit diagnostically accurate recording of fast 
changing phenomena such as heart sounds and 
small-animal ECG’s and of low-level signals such 
as small-muscle myograms, EEG and fetal ECG. 


VERSATILITY and FLEXIBILITY of the 550M 
design offer many advantages. The system can 
be purchased with only 4 or 6 channels and 
minus the monitoring unit. Additional inter- 
changeable plug-in preamplifiers (up to a total 
of 8), plug-in mirror galvanometer inserts and 
the visual monitoring unit — consisting of an 
electronic switch, vector timer and oscilloscope 
—can be added later. 


ADDITIONAL FEATURES include: entire 6 
inch chart width available to all beams...ability 
of beams to be superimposed and to cross each 
other... photographically registered timing and 
amplitude lines... trace interrupter for beam 
identification ... provision for elimination of 
amplitude lines from part or all of the record 
... Choice of 8 chart speeds from 1.25 to 200 


SANBORN COMPANY 


MEDICAL DIVISION 


mm/sec... display on the monitoring unit of up 
to four waveforms at once, or vector loops, as either 
a substitute for or a supplement to the recorder 

. exposed film container can be removed at any 
time under normal light... event marker included 

. provision made for remote control. . . viewing 
window permits observing and positioning of gal- 
vanometer beams. 


The new 550M Poly-Beam is a completely self- 
contained recording —monitoring system built into 
a single, mobile cabinet only 22" wide and 6' high. 


Sanborn also offers a new direct-writing recorder, 
the 350M Series—in a 6- or 8-channel system. Plug- 
in “350” style preamplifiers can be used inter- 
changeably with the 550M Series which is identical 
in cabinet size and style. 










Write for the new 8-page 550M catalog, or 
the complete catalog describing the major 
Sanborn instruments for measuring, re- 
cording or monitoring biophysical phe- 
nomena. The Sanborn Branch Office or 
Service Agency nearest you can also | 
supply complete information on any or j 
all Sanborn equipment. 


175 Wyman Street, Waltham 54, Massachusetts 
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Photograph of.the repetitive orbit of a 20 micron 
diameter charged aluminum particle suspended ina 


vacuum chamber by oscillating and static electric fields 


ELECTRODYNAMIC ORBITS 


By the application of properly chosen alternating and 
static electric fields, electrically charged particles can 
be maintained in dynamic equilibrium in a vacuum 
against interparticle and gravitational forces. This is 
illustrated in the above photograph of the orbit of a 
charged dust particle. During the time of exposure the 
particle traversed the closed orbit several times, yet it 
retraced its complicated path so accurately that its 
various passages can barely be distinguished. 

The range of particles of different charge-to-mass 
ratios which can be contained in this manner is deter- 
mined by the gradients of the static and alternating 
electric field intensities and by the frequencies of the 
latter. In the absence of static fields and for a given 
electric field strength, the minimum frequency required 
for stable containment of the particles is proportional 
to the square root of their charge-to-mass ratios. Thus, 
charged colloidal particles require the use of audio fre- 
quencies, atomic ions need HF frequencies, while elec- 
trons require the use of VHF and higher frequencies. 

Under the confining influence of the external fields, 


the particles are forced to vibrate with a lower fre- 
quency of motion which is determined by the external 
field intensities, space charge, and the driving fre- 
quencies. If the initial thermal energy is removed, a 
number of particles may be suspended in space in the 
form of a crystalline array which reflects the symmetry 
properties of the external electrodes. These “space 
crystals” can be repeatedly “melted” and re-formed by 
increasing and decreasing the effective electrical bind- 
ing force. These techniques offer a new approach in 
the study of plasma problems and mass spectroscopy in 
what may be properly termed “Electrohydrodynamics:’ 

At The Ramo-Wooldridge Corporation, work is in 
progress in this and other new and interesting fields. 
Scientists and engineers are invited to explore current 
openings in Electronic Reconnaissance and Counter- 
measures; Microwave Techniques; Infrared; Analog 
and Digital Computers; Air Navigation and Traffic 
Control; Antisubmarine Warfare; Electronic Language 
Translation; Radio and Wireline Conimunication, and 
Basic Electronic Research. 


The Ramo-Wooldridge Corporation 


LOS ANGELES 45. CALIFORNIA 
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Fellows. From Where? To Where? 


In selecting the students on whom we pin our hopes for future scientific 
leadership, ability, as best we can measure and predict it, is surely the factor 
to which we should give greatest weight. Thus, in many of the most re- 
spected fellowship programs selection is made on the basis of ability alone, 
without regard to other considerations. 

If selecting fellows for this or the next few years were the only problem 
to consider, ability would suffice and we would not have to consider other 
aspects of fellowship programs. But there are also the problems of increas- 
ing the total supply of potential fellows, and of multiplying the sources 
from which they come and the institutions at which they can profitably 
continue their studies. The selection of fellows on the basis of ability alone, 
and fromthe nation as a whole, does little to help solve these problems. 
Some critics even contend that the problems are aggravated by an unduly 
high concentration of talent in a few outstanding institutions. There has 
long been wide agreement that the existence of some universities of very 
high quality is good for all universities. Exceptionally high quality is not 
only good in itself but has the additional value of providing models for 
other universities to emulate. But if the best institutions are to serve as 
effective models the others must be able to follow; those that straggle too 
far behind lose sight of the leaders. 

Thus an argument can be made for awarding some fellowships to stu- 
dents who are the best in their region or university, even though not the 
best in the nation. It is this argument that prevailed when the fellowship 
provisions of the National Defense Education Act of 1958 were drawn up. 
Those provisions were designed to increase “the facilities available in the 
nation for the graduate training of college or university level teachers and 
of promoting a wider geographical distribution of such facilities throughout 
the nation.” Accordingly, fellowships are to be awarded upon recommen- 
dation of individual universities which have made arrangements with the 
Office of Education for help in financing programs designed to increase the 
number of persons prepared for teaching in institutions of higher education. 

Graduate programs may be new or may be expansions of older programs, 
and the programs and their accompanying fellowships may be in any field 
in which there is a substantial need for additional college teachers. Clearly 
some will be in science and mathematics. 

Fellowships can be awarded for up to three years. The authorized number 
is 1000 during the first year and 1500 during each of the three succeeding 
years. Stipends will be $2000 for the first year beyond the baccalaureate 
degree, $2200 for the second year, and $2400 for the third year, plus in 
each case an additional $400 per year for each dependent. 

Some of these fellowships will almost certainly be awarded to students 
who would not qualify for National Science Foundation fellowships, which 
are awarded primarily on the basis of ability and which are‘national in 
character. But that fact represents neither rejection nor criticism of the 
NSF program. The new program is complementary rather than competi- 
tive. NSF fellowships will continue to reward and encourage graduate stu- 
dents of highest promise, wherever they are found. The new fellowships, 
plus grants to the universities of up to $2500 per academic year for each 
fellow, are intended to increase the number and to widen the geographic 
distribution of excellent graduate students, and. of universities that offer 
graduate work of high quality—D.W. 
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MICROSCOPE 








ILLUMINATORS 


For vivid, detailed images . . . for com- 
fort and convenience . . . choose the 
right light for your specific need. 
Choose from the most complete line 
serving science. Dependable illumina- 
tors for every visual and photographic 
application ... for every budget. 


WRITE FOR CATALOG DATA 

Also, on request, obligation-free survey 
and evaluation of your present micro- 
illumination methods. Write to Bausch 
& Lomb Optical Co., 64235 St. Paul St. 
Rochester 2, New York. 


BAUSCH 6 LOMB 


a, de 3 


America’s only complete optical source. . . trom glass to finished product. 
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Problems in the Statistics 


of Urban Agglomeration 


The growth of urban areas has made necessary new 


concepts and reformulations in social statistics. 


Objects and other conceptual entities 
are classified according to criteria that 
command notice or seem important. 
These criteria tend to differ from group 
to group, to change with time, and to be 
supplanted when their significance dis- 
appears. Sometimes an evolving entity 
has changed so much that it seems useful 
to place it in another class, though this 
may be a matter of opinion. Henri 
Pirenne, in his 1922 lectures in America, 
raised this question respecting the city. 
Referring to Western Europe in the ninth 
century, he asked whether cities existed 
at all “in the midst of that essentially 
agricultural civilization.” The answer de- 
pended “on the meaning given to the 
term ‘city.’ . . . The cities which were 
then to be found were without two of 
the fundamental attributes of the cities 
of the Middle Ages and of modern times 
—a middle-class population and a com- 
munal organization. . The period 
which opened with the Carolingian era 
knew cities neither in the social sense, 
nor in the economic sense, nor in the 
legal sense of that word” (1). 

Ivar Oman, director of the Stockholm 
Office of Statistics, describes the West- 
em European town of a thousand years 
ago as an enclosed and compact settle- 





The author is president of the Surveys and Re- 
search Corporation, Washington, D.C. This article 
is based on his vice-presidential address to Section 
+ ial on 27 D ber 1957 in Indianapolis, 
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ment with a detailed network of streets 
(2). Its criterion was “that it formed its 
own market, administered justice in its 
own courts... and was free to determine 
its affairs in important matters. By and 
large, he believes, “these criteria still 
hold good,” despite an astonishing 
growth in city size. Oman notes that 
“great cities in the modern sense did not 
exist in the Middle Ages nor at the be- 
ginning of modern times.” The German 
scholar Konrad Olbricht placed in the 
class of “great cities” 17th-century towns 
with 15,000 inhabitants and 18th-cen- 
tury towns with 20,000 inhabitants. 


Cities and Towns 


In America the incorporated munici- 
palities of a century ago were substan- 
tially identical with urban areas. The 
identification and demarcation of cities 
and towns thus offered no difficulties to 
census takers, statisticians, or city dwell- 
ers themselves. By contrast, to illustrate 
present needs for new criteria of classi- 
fication, let us compare Falls Church, 
Virginia, with the “largest city in the 
world.” 

Falls Church is known to many resi- 
dents of nearby Washington, D.C., as a 
vaguely defined section that interposes 
a traffic bottleneck on the way to the 
Virginia Skyline Drive. The incorporated 
city of about 2 square miles and some 
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10,000 inhabitants is rarely distinguished 
from East Falls Church, a section of 
Arlington County; from West Falls 
Church, within its own boundaries; from 
the Falls Church District of Fairfax 
County, with some 20,000 or 30,000 
population; or from the area served by 
the Falls Church post office, an area 
containing, perhaps, 60,000 people, all 
of whom use Falls Church as their postal 
address. To add further confusion, the 
city’s own high school is outside its boun- 
daries, in Fairfax County, a wholly sepa- 
rate jurisdiction in the Virginia setting, 
while “Falls Church High School,” lo- 
cated within the city, is a property of 
Fairfax County and subject to that 
county’s jurisdiction. 

If the identity of Falls Church is ob- 
scure, even to many residents, the “larg- 
est city in the world” is virtually un- 
known in this country. In area it is 12 
times as large as Los Angeles and 2729 
times as large as Falls Church, but has 
only about three times the population of 
Falls Church. This “city” is Kiruna, 
Sweden. It includes within its municipal 
boundaries iron mines, the highest moun- 
tain in Sweden, and much of the north- 
ern territory of that country. By legal 
definition Falls Church and Kiruna are 
both “cities,” with taxing and adminis- 
trative authorities. In other respects they 
have little comparability. If attention is 
shifted from public administration to the 
demographic, social, and economic re- 
alities with which urban life is increas- 
ingly concerned, it seems clear that legal 
status as a municipality is no longer ade- 
quate as a Statistical criterion for the 
classification of spatial groupings of peo- 
ple. New criteria are developing new 
conceptual units, and the end is not yet 
visible. 

In the Western world, particularly in 
the United States, life has become ad- 
justed to motor transportation. The au- 
tomobile sometimes seems as important 
to individual and family life as the home. 
Yet the first indications of basic changes 
in the conceptual units needed for sta- 
tistical descriptions of urban areas pre- 
ceded the age of Henry Ford. Leon 
Schnore points out that “at the turn of 
the twentieth century most urban cen- 
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ters were still rather compact and self- 
contained entities.” However, “. . . rail- 
ways—powered by steam or electricity— 
spread out from the largest cities in 
radial strings, and along their lines began 
to appear clusters of dwellings,” the oc- 
cupants of which were in various ways 
related functionally to the city (3). 

It was in the census of 1900 that the 
Bureau of the Census, with remarkable 
prescience in its adaptation to change, 
for the first time defined a new demo- 
graphic unit, the “metropolitan district” 
(4). As cities increasingly emptied or 
attracted inhabitants into surrounding 
areas, the use of this new concept as a 
statistical unit for all manner of social 
and economic analyses gained momen- 
tum. It is not improbable that “standard 
metropolitan areas,” successors to “met- 
ropolitan districts,” now outrank “cities” 
in statistical importance. Indeed, the 
Bureau of the Census is considering for 
the 1960 decennial enumeration a pri- 
mary dichotomy between metropolitan 
areas and nonmetropolitan areas for 
classification of the nation’s population. 

If evolutionary processes could be 
halted, it is probable that the principal 
areal and demographic units now em- 
ployed in statistics of urban areas would 
suffice for most administrative and ana- 
lytical purposes. But urbanizing trends 
are dynamic. There is unlikely to be a 
pause in the social and economic meta- 
morphoses to which they are leading. 
Oman describes the “modern great city” 
as having “broken through the boun- 
daries of the traditional type of town. 

. [Its] very structure has come to dif- 
fer radically from the formation of towns 
in the past... . The great city has be- 
come the focal point of what might be 
called an urbanized area, a mixture of 
country and town, a diffuse mass with 
neither beginning nor end.” 

Another aspect of this evolution is “the 
town attached to the road.” This has 
been described in vivid language by Dan 
Jacobson, a South African newly arrived 
in the United States. He writes: 

“The town seems to be the no man’s 
land, not the road. Except for a house 
to live in, that road along its length is 
able to provide you with any material 
thing you might ever need. There are 
banks, travel agencies, money lenders; 
real estate agents . and furniture 
stores . . . bookstores and shops selling 
... records . . , little establishments that 
offer you fish in bowls .. . at least three 
or four hospitals for dogs. But the curi- 
ous, the frightening thing is that no one 
lives on the road; all these shops and 
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facilities belong only to the road and to 
no city. Nowhere along its length does 
the road contract, confine itself, center 
itself for a community around it... . It 
is as if some kind of vital tendon has 
been severed, so that it can grasp noth- 
ing to itself, can enclose nothing in itself, 
can make no order of itself, but can only 
lie sprawling, centerless, 
viewless, shapeless, faceless—offering all 


incoherent, 


the products a community can need and 
yet making the establishment of a com- 
munity impossible” (5). 

Neither Oman nor Jacobson is de- 
scribing the “urban agglomeration” of 
the future but only its present, imper- 
fectly developed embryo. The matured 
phenomenon of which they see the be- 
ginnings may be more than urban, more 
than metropolitan, more than a great 
city or metropolitan area. Even under 
the definition of metropolitan districts 
employed in the 1930 census, which 
rested mainly upon the presence of cen- 
tral cities of 100,000 or more population 
and the population density of minor civil 
divisions adjacent to them, it would have 
been “possible to proceed from the state 
line of Maryland to the state line of New 
Hampshire leaving the area of a metro- 
politan district only twice for a total dis- 
tance of less than 16 miles” (6). 

Jean Gottman, director of the Study 
of Metropolitan Areas by the Twentieth 
Century Fund, refers to the superagglom- 
eration that is forming along the North 
Atlantic seaboard of the United States 
as “megalopolis” (7). He defines it as 
“a cluster of metropolitan areas with 
several downtown nuclei corresponding 
to the conventional meaning of the word 
city.” He thus adds some precision to a 
recent newspaper editorial entitled “A 
Virginia-to-Maine Strip City” (8). 


Mixture of Country and Town 


It is uncertain that even this vast con- 
ception will fully satisfy the need for a 
statistical term to describe the agglomera- 
tions of the future. Gottmann states that 
“*.. . today there are no longer any clear- 
cut limits which separate ‘town’ from 
‘country.’ This fact is implicit in the 
employment by newspapers or broad- 
casting stations, to describe their areas 
of coverage, of such vague terms as 
“Chicago-land,” with the rather indefi- 
nite inclusion of major portions of whole 
states within them. The use of such terms 
is supported by the disappearance of 
many of the differentiated aspects of 
urban and rural living which distin- 





guished “city slickers” from “hayseeds” 
for our great-grandparents. City workers 
may enjoy many of the pleasures of 
country living during portions of the 
year, or even in their daily living, while 
farm dwellers, whose economic life in- 
creasingly resembles that of manufactur- 
ing or extractive industry, possess many 
of the cultural attributes of urban so- 
ciety, such as communication over wide 
areas, ready transportation, and recrea- 
tional facilities. 

Oman cites as problems posed to com- 
munity planners and statisticians, first, 
the coordination of statistics on the vari- 
ous parts of the urban agglomeration; 
and second, the delimitation of the 
sphere of influence around a great city. 
With respect to the first, American soci- 
ologists and demographers have taken 
the lead in studies of the structure of 
agglomerations and the relations among 


their parts. New concepts, subordinate or’ 


ancillary to the concept of the metro- 
politan area, such as “urbanized area,” 
“central city,” “central business district,” 
“suburb,” and “suburban fringe,” are 
being defined with increasing precision. 

Oman’s second problem leads to others 
related to the “mixture of country and 
town.” Do we perhaps need to delimit 
a series of zones, extending beyond the 
metropolitan area, the urban agglomera- 
tion, or “megalopolis,” within which 
urban influences directly affect the social 
and economic structure? Such zones 
might reflect either the kind of influence 
or its degree. In 1933 I suggested that 
the “metropolitanism” or “urbanity” of 
a population “might be regarded as vari- 
able.” “Urban” and “rural” might cease 
to be discrete concepts and “become 
relative terms—calling in each case for 
a specification of the degree of urbanity 
or rurality” (9). 

Notable among pioneer studies point- 
ing in this direction were those about 
the beginning of the 1930’s by Horace 
Secrist, director of the Bureau of Busi- 
ness Research of Northwestern Univer- 
sity. Trading areas of different types were 
differentiated. They were centered all 
the way from neighborhood markets for 
the purchase of groceries and school pen- 
cils to the metropolitan marts with far- 
flung clientele for such commodities at 
retail as expensive clothing and (it could 
have been added) stocks and bonds. 
Secrist’s conceptions, borne out by his 
findings, were undoubtedly influenced by 
the conception of gradients in urban 
phenomena, developed by McKenzie, 
Burgess, and others at the department 
of sociology of the University of Chicago. 
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Statistical Issues 


I remain somewhat overwhelmed by 
the immense variety and complexity of 
the statistical issues to be faced in a 
changing society, even in a single coun- 
try—the United States. The subjects 
upon which data will be needed will not 
differ greatly from those now elaborated 
in many familiar statistical sources. We 
will still need information on such eco- 
nomic phenomena as employment, wages, 
income, agricultural and industrial pro- 
duction, distribution, prices, and finance, 
as well as on demographic and vital 
phenomena, health, education, and other 
indicators of social structure and wel- 
fare—all, as at present, in great detail. 
The predictable statistical changes will 
be less in subject matter than in the 
demographic units of statistical classifi- 
cation and in the over-all structure of 
organization. 

A greater volume and specificity of 
local data will be needed as urban ag- 
glomerations continue to expand. These 
data will be directed toward the solution 
of types of issues that have already ap- 
peared in our larger metropolitan areas, 
especially in those which embrace two 
or more state jurisdictions. Such issues 
are under study by the Joint House— 
Senate Committee on the Washington 
Metropolitan Area. The committee has 
tabulated the problems most often men- 
tioned “by area public agencies as the 
most important facing the group.” In 
order of frequency of mention, these are 
mass transportation, highways, recrea- 
tion and park acquisition, sewage dis- 
posal, water supply, land-use zoning, silt 
and industrial water pollution, lack of 
authoritative planning, school shortages, 
hospital problems, taxes, public housing, 
special problems of the District of Co- 
lumbia, parking, and taxicab regulation. 
Although not mentioned by that name, 
urban renewal clearly belongs in the list. 

Most of these issues will be found in 
other metropolitan areas. They will con- 
tinue to exist, in even more exaggerated 
form, if, as allegedly predicted by 
Jerome Pickard of the Washington 
Board of Trade, the Washington and 
Baltimore areas are ultimately consoli- 
dated in a single gigantic city of 8 mil- 
lion people (10). 

Greater emphasis upon local data will 
have to be reconciled with pressures for 
information of national scope. These 
pressures will continue to increase as na- 
tional economic and social organization, 
both in the public and private sectors of 
the economy, continues to expand. With 
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local and national statistics both gaining 
in relative importance, a relative shrink- 
age can occur only in the availability of 
data related to the traditional adminis- 
trative jurisdictions of our political sys- 
tem below the Federal Government— 
states, counties, and incorporated muni- 
cipalities, 

Demands for information pertaining to 
cross-cutting areas under special and ad 
hoc jurisdictions—port authorities, tran- 
sit commissions, sewer districts, and offi- 
cial planning bodies, for example—and 
for information for unofficial bodies such 
as regional planning counsels, will lead 
to a proliferation of statisticians and sta- 
tistical activities. “Municipal” statistics 
have never received in the United States 
the extensive specialized development 
and recognition given them in Europe. 
Bypassing their development, here we 
may anticipate the emergence of “urban 
statistics” as a major subdivision of the 
statistical field. Uniform national pat- 
terns for obtaining much of the data 
needed by special and ad hoc agencies 
will be absent. These agencies will de- 
pend increasingly upon their own statis- 
tical personnel and facilities rather than 
upon those of the Federal Government. 
A tendency toward the decentralization 
of statistical responsibilities from Wash- 
ington, along with a needed clarification 
of the respective responsibilities of na- 
tional and local statistical agencies, may 
result. 





To Washington, however, the public 
must continue to look for basic data per- 
taining to the population, its distribu- 
tion and its use of the earth’s surface. 
Most statistical information is directly 
or indirectly based upon the population 
census. The decennial population and 
housing census may well become quin- 
quennial, as statisticians and sociologists 
have urged for upward of a quarter of 
a century. It will be supplemented by 
expansions of the monthly 
population survey,” 


“current 
an invention of de- 
pression years, to give more information 
on more subjects on a sample basis. 
The demand for information on popu- 
lation and housing by small and stabil- 
ized area units, already great, will con- 
tinue to grow as urban agglomerations 
are widened. Aggregates for many varied 
combinations of small areas will be com- 
piled for the numerous special studies 
undertaken by official jurisdictions and 
unofficial planning bodies that cut across 
traditional administrative boundaries. 
The statistical “building blocks” needed 
for this purpose have already been cre- 
ated and put to use in most of the larger 


cities and throughout some of the met- 
ropolitan areas of the United States. 
“Census tracts” consist of small areas, 
coinciding where practicable with the 
boundaries of administrative jurisdic- 
tions or electoral districts but relatively 
independent of changes in these. They 
are intended to remain constant from 
year to year and from survey to survey. 
As primary units for statistical summa- 
tion they make possible comparability 
among diverse data and the measure- 
ment of changes in demographic, social, 
and economic structures over a period of 
time. Most cities of 50,000 or more 
population and all metropolitan areas 
with central cities of 100,000 or more 
population have now been divided into 
tracts by local initiative with federal re- 
view and approval. The total- of 12,500 
tracts in 1950 has already been raised to 
some 22,000. When the process of divi- 
sion into tracts has been completed, to 
include all of the territory which is 
urbanized, or is likely to become urban- 
ized, or is affected by the proximity of 
agglomeration, then a statistical por- 
trayal in census terms of the growth of 
a “Virginia-to-Maine strip city” will be- 
come a simple problem of arithmetic. 
Statistical studies of problems of the 
types that concern the House—Senate 
Committee on the Washington Metro- 
politan Area will be facilitated. A more 
precise definition of the extent and char- 
acter of the influences exerted by urban 
agglomerations upon surrounding terri- 
tory, including delimitations of those in- 
fluences, will become possible. 

A second type of statistical “building 
block” now in use and subject to greater 
development in the future is the city 
block itself. The practical utility of use 
of city blocks is found in urban areas of 
high population density where sharper 
delineations than census tracts are needed 
for urban renewal and slum clearance 
programs and for correlations among 
housing conditions, health, delinquency, 
and other social phenomena. City blocks 
are also useful for certain ,marketing 
studies and for use in the stratification 
of samples. Block statistics have lesser 
utility in loosely built residential areas. 

Population mobility, as compared with 
place of residence or abode, will receive 
greater emphasis in the future. Func- 
tional differentiations are magnified in 
an expanding urban agglomeration, and 
related problems of transportation and 
communication will give greater impor- 
tance to the movements of people within 
it. Daily movement of population, or its 
absence, is not always a function of com- 
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munity size. Nevertheless, the prevailing 
pattern of urban living for an increasing 
number of adults involves a principal di- 
vision of time between place of abode 
and place of work, with growing distance 
between the two and between either of 
them and places of marketing and rec- 
reation. The character, direction, and 
extent of the incidental transportation 
are ancillary data of crucial importance 
to planners and analysts of urban prob- 
lems. 

Each of two statistical approaches to 
the relatively new phenomenon of sep- 
aration between residence and work 
may serve a different group of needs. 
For some purposes, notably for planning 
measures of civil defense, it seems impor- 
tant to know the physical location of 
people at various times of the day and 
week. The conception of “residence” is 
applicable to a part only—possibly a 
minor part—of the 24 hours in a working 
day. In terms of some unit of economic 
activity, presumably hours of employ- 
ment, residence is clearly of secondary 
importance. Hence, it is conceivable that 
we may some time wish, following Brit- 
ish census precedent, to make the place 
of work rather than place of abode the 
primary basis of classification of the 
adult population. 

If funds were available and adminis- 
trative difficulties could be resolved, a 
double enumeration and classification is 
conceivable: one enumeration at the 
place of residence and one at the place 
of work, without attempt to identify 
the individuals counted at the one 
place with those counted at the other. 
This would have the advantage (since 
information concerning workers is usu- 
ally provided to census enumerators by 
some other member of the family) of 
providing much more accurate informa- 
tion than at present concerning the occu- 
pation, industry, and work status of the 
population. For any area, comparison 
between the resident population and the 
working population would indicate the 
net, rather than gross, diurnal movement 
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between the two areas. In its usual laud- 
able endeavor to adapt its schedules to 
the changing times, the Bureau of the 
Census is even now contemplating an at- 
tempt in the 1960 census to gain a gross 
measure of diurnal movement by inter- 
relating residence with place of work as 
identified with one or another of a few 
broad zones into which metropolitan 
areas may be divided. 

The second statistical approach to di- 
urnal population mobility is to measure 
movements while they .are in process. 
This approach has become familiar in 
the form of traffic surveys which enu- 
merate drivers or passengers by origin 
and destination of trip. The utility of 
this type of inquiry is more limited and 
perhaps more ephemeral than that of a 
census at place of work would be. Traffic 
surveys have specialized value for those 
who must plan the extensions and inter- 
relations of highway networks and other 
transit facilities. 

A parallel problem of population mo- 
bility is involved in seasonal movements. 
The Bureau of the Census is confronted 
with a new puzzle in its application of 
even the conventional identification of 
place of residence: Many families now 
have two residences. Which of them is to 
be considered the family base for the tab- 
ulation of population totals? The direc- 
tion of its thinking is indicated by the bu- 
reau’s decision to record college students 
as residing at the place of their study. 

More extensive are the annual migra- 
tions of millions of persons between sea- 
sons to take advantage of climatic differ- 
ences. Time magazine (11) reports that 
*8,500,000 to 9,000,000 outstaters are 
planning to flock to Florida in the next 
twelve months—about 1,000,000 more 
than in the past year.” Surely this is an 
important social phenomen, collaterally 
related to urbanism, of which statistical 
records must be made in a more syste- 
matic manner in the future. 

The statistical response to this phe- 
nomenon seems to require a still further 
expansion of the monthly sample current 





population survey of the Bureau of the 
Census. Just as many time series of eco- 
nomic data are conceived as reflecting a 
variety of movements—secular, cyclical, 
and seasonal, in particular—the location 
of people may in the future be similarly 
conceived and measured. The official 
“population” of a community or area 
may some time require notation of the 
season, and even of the day and hour, 
and not merely of the date of the decen- 
nial or quinquennial enumeration. 

A final conclusion concerns the need 
for statistical studies of the attitudes and 
plans of the people whose continued 
presence in close proximity creates the 
urban agglomeration. If we knew more 
about the interests, desires, and motiva- 
tions which prompt people to seek resi- 
dence in a particular suburb, to return 
from a fringe area to a downtown apart- 
ment, to drive through traffic instead of 


riding on the Long Island Railroad or ° 


the Illinois Central, we would obtain a 
better view of the forces and trends to 
which urban growth and planning must 
be adapted. 
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CURRENT PROBLEMS IN RESEARCH 








Chemical Basis for 


Adaptation in Plants 


Understanding of heat tolerance in plants may permit 
improved yields in arid and semiarid regions. 


Everyone talks about the weather, but 
no one does anything about it. This fa- 
miliar cry for better control by man of 
his surroundings is being partly answered 
by atmospheric physicists, but a more 
subtle and indirect approach to the 
problem would be to change or supple- 
ment the biochemistry of plants and 
animals so that they would be better 
adapted to the existing environment. 
This is not as fantastic as it seems, for 
there are a few isolated bits of informa- 
tion in regard to temperature that show 
that man can adapt a plant to an en- 
vironment. 

The arid southwestern United States 
is generally characterized by inadequate 
water and high temperatures. In con- 
sidering the adaptation and agricultural 
relation of plants to the high tempera- 
tures of this region, we too often think 
of this factor as affecting only the use 
and loss of water. Our attention has 
therefore been centered on the problem 
of wafer use by plants, and direct effects 
of temperature on plant metabolism 
have been largely overlooked. Many 
gross effects of temperature on photo- 
synthesis, respiration, and translocation 
are well known, but the direct question, 
“How does a high temperature kill or 
damage a plant?” is seldom asked. 

In 1920 the American botanist D. T. 
MacDougal stated that because the 
growth of an organism is the result of a 
great number of activities, temperature 
may control growth if a single process 
that is particularly sensitive to tempera- 
ture changes forms either the retarding 
or leading process. Now, if an essential 
metabolic compound that is involved in 
the process or reaction controlled by 
temperature is known, then it should be 
possible to control the growth of the 
organism by supplying it with the known 
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metabolite, even if the organism is grow- 
ing under an otherwise deleterious tem- 
perature. That is, if the metabolic reac- 
tion AB is completely or markedly 
inhibited at a high temperature, and B 
is essential for normal growth of the 
organism, then growth at a high tem- 
perature may be restored by supplying 
metabolite B to the organism. Con- 
versely, if A is an essential metabolite 
and the rate of reaction A — B is greatly 
accelerated at high temperatures so as 
to deplete the supply of A, then normal 
growth of the organism may be restored 
by supplying A. This hypothesis, sug- 
gested and termed by James Bonner the 
chemical control of climatic diseases of 
plants, offers an extremely fruitful field 
of research in plant science and agricul- 
ture. Although the present discussion 
will be limited to the application of this 
concept to plants, the concept should be 
of use in the study of the ecology of 
certain animals, particularly the inverte- 
brates. 


Chemical Basis of Climatic Disease 


The relationship between temperature 
and metabolites has been beautifully 
shown by the work of H. K. Mitchell 
and his coworkers on temperature-sensi- 
tive mutants of the red bread mold, 
Neurospora crassa. The so-called “wild 
type” of Neurospora has the full com- 
plement of genetic characters and grows 
quite well at temperatures of from 35° 
to 40°C. However, a mutant was found 
that grows normally up to 25°C, but, 
above this ‘temperature shows a rapid 
decrease in growth until, at 28°C, no 
growth occurs (Fig. 1). Apparently the 
high temperature limits growth by con- 
trolling some essential reaction. It was 


soon found that the addition of only 
2.5 x 10 grams of the B-vitamin ribo- 
flavin to each liter of culture solution 
restores growth of the mutant at high 
temperatures. Because riboflavin is a 
part of a coenzyme involved in the trans- 
fer of hydrogens and the conservation of 
energy in organisms, it is not surprising 
that the organism struggles for existence 
when the production of riboflavin is in- 
hibited in the mutant by high tempera- 
tures. 

Climatic ills of other temperature- 
sensitive mutants of Neurospora have 
been cured by the addition of adenine 
(Fig. 2) and pyrimidines. Adenine is es- 
sential for the utilization and transfer of 
energy in cells, and it also occurs in such 
critical sites as chromosomes, so that the 
control of its formation by: high tem- 
peratures has drastic effects on growth. 

Probably the earliest demonstration of 
the chemical control of a temperature 
disease in a higher plant was by J. Bon- 
ner in 1943. The vegetative growth of 
Cosmos plants is restricted by a low tem- 
perature of 20°C to one-half the opti- 
mum rate obtained at higher tempera- 
tures, but this inhibition by the low 
temperature can be reduced by 50 per- 
cent by the addition of the B-vitamin 
thiamine to the nutrient medium in 
which the Cosmos are growing. Thia- 
mine, of course, is an essential metabo- 
lite of the Cosmos plant because it is 
part of a coenzyme in the aerobic res- 
piration cycle. 

Turning now to effects of elevated 
temperatures on higher plants, we may 
note that A. W. Galston and M. Hand 
were the first to show that the tempera- 
ture disease of a pea plant has a chem- 
ical basis. The common pea will grow 
at temperatures of up to 30°C, the opti- 
mum being near 20°. However, if the 
plant is exposed to a temperature of 
35°C for a few days, it turns yellow and 
dies, even though water and mineral 
nutrients are amply supplied. The ther- 
mal inactivation of growth at 35°C can 
be largely prevented by the addition of 
adenine to the nutrient medium. Very 
recently H. R. Highkin investigated heat 
tolerance in two genetic strains of peas 
—one that is heat-susceptible and one 
that is heat-resistant. In the heat-suscep- 
tible variety, the tissues contain equal 
amounts of adenine at both low (14°C) 
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Fig. 1. Growth (in milligrams, dry weight) 
of the wild type and temperature-sensitive 
riboflavin mutant of Neurospora at differ- 
ent temperatures and riboflavin concentra- 
tions (in micrograms per 20 milliliters of 
culture). [Redrawn from H. K. Mitchell 
and M. B. Houlahan] 


and high (26°C) temperatures, whereas 
in the resistant variety the amount of 
adenine doubles at 26°C as compared 
with that of plants grown at 14°. Thus, 
heat tolerance in peas is quite similar 
to that in the temperature-sensitive mu- 
tant of the red bread mold that requires 
adenine to cure its climatic disease. 
These findings go a long way to explain 
why the pea plant is a cool-weather crop 
and also suggest how it may be possible 
to “adapt” peas or other similar crops 
to cultivation in warmer environments. 
Although only one other plant, the com- 
mon duckweed (Lemna minor), has been 
found to be protected against high-tem- 
perature damage by the addition of ade- 
nine (in the form of the sugar derivative 
adenosine) to its diet, the limitation of 
plant growth at high temperatures by the 
destruction of adenine may be a rather 
general phenomenon. 
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Fig. 2. The thermal inactivation of a tem- 
perature-sensitive mutant of Neurospora 
at different temperatures, and its cure by 
adenine (concentrations in milligrams per 
20 milliliters of culture). [Redrawn from 
W. D. McElroy and H. K. Mitchell] 


It is well known that biennial plants 
must receive a cold treatment at the end 
of the first year’s growth in order that 
the formation of flower buds and subse- 
quent flowering during the second year 
may be induced. Apparently some sub- 
stance which is destroyed at high tem- 
peratures and accumulates during the 
cold period is required to trigger the 
reproductive cycle. However, no sub- 
stances tested—until recently—were able 
to substitute for the cold treatment. 
Anton Lang has now shown that the 
new wonder compound, gibberellic acid, 
will stimulate a biennial plant to flower 
even though it has not been cold-treated. 
It is not known definitely whether gib- 
berellic acid is a plant hormone and is 
iself formed in biennial plants at low 
temperatures, but in any event this in- 
triguing compound can permit a biennial 
plant to reproduce in an environment 


10:30 


c 





Fig. 3. Soil and air temperatures at Tuc- 
son, Arizona, on 21 June 1915, from 5:30 
A.M. to 10:30 p.m. Three lines connect the 
temperatures during the day at ground 
level, at 175 centimeters in the air above 
ground level, and at 200 centimeters be- 
low ground level. [The graph is based 
upon the data of J. G. Sinclair] 





that is warmer than nature intended. 
These few examples of the chemical 
basis of ‘climatic diseases constitute 
nearly all that are known, but they 
nevertheless suggest some interesting 
thoughts about the adaptations of plants 
in nature and the possibilities for greater 
control by man of his surroundings. The 
following comments on the high-tem- 
perature tolerances of desert plants may 
indicate some of these possibilities. 


Desert Plants 


It is generally recognized that desert 
areas of the type found in the south- 
western United States experience high 
temperatures during a large part of the 
year, but it is not often realized just how 
high these temperatures may be. On the 
basis of data that Sinclair obtained in 


Tucson, Arizona, on 21 June 1915, a_ 


three-dimensional graph was constructed 
to show the soil and air temperatures 
at various times of the day (Fig. 3). Be- 
cause the maximum air temperature at 
175 centimeters above ground level was 
only 43°C (109°F), which is not an ex- 
ceptionally hot day for this area, the val- 
ues given should not be considered the 
maxima that plants and animals must 
tolerate. Even so, of special note are the 
extremely high temperatures at or near 
the soil-air interface. On the particular 
day studied, the soil surface heated up to 
71.5°C at 1:00 p.M., and the region be- 
tween 4 centimeters above and 4 centi- 
meters below ground level remained at 
a temperature greater that 40°C for 
about five hours. Such prolonged heat is 
not a rarity in desert regions of the 
Southwest but is of almost daily occur- 
rence from May to September or Octo- 
ber of each year. 

As might be expected, plants that are 
indigenous to the desert region are re- 
markably tolerant of high temperatures. 
D. T. MacDougal and E. B. Working, 
of the now extinct Carnegie Desert 
Laboratory, Tucson, observed that stem 
joints of young Opuntia cactus grow at 
an air temperature of 58°C. Growth 
ceases when the air temperature reaches 
63°C and the internal temperature of 
the joints is 62°C. However, joints ex- 
posed to these high temperatures resume 
growth immediately upon “cooling” to 
50°C. Other workers at the Desert Labo- 
ratory found that the roots of the creo- 
sote bush, a plant which is known to 
flower and set fruit during a drought and 
heat spell lasting several months, have 
their maximum growth rate at tempera- 
tures of from 30° to 35°C, and the rate 
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of growth at this temperature is ten times 
that at 20° to 25°C. The roots of mes- 
quite, another common desert shrub, 
have their maximum growth rate at a 
temperature of 36°C and grow nearly 
as rapidly at 41.5°C. As shown in Fig. 
3, these temperatures do actually occur 
in the upper regions of the soil, and 
many desert plants have the majority of 
their roots in this region. 

The seeds of desert plants are even 
more remarkably tolerant to high tem- 
peratures. In our work with the giant 
cactus or saguaro, we were not too sur- 
prised to find that the dry seed was still 
viable after being cooked continuously 
for seven days at 83°C. Such heat re- 
sistance is essential for survival of the 
cactus, because the seed must be able to 
tolerate extremely high temperatures for 
days or weeks as it lies on the soil sur- 
face waiting for a rain to set the ger- 
mination process into action. And this is 
not an isolated example, for Faith Poole 
found that the seeds of three desert 
shrubs—ironwood, mesquite, and blue 
paloverde—also remain viable after ex- 
posure for six hours to temperatures up 
to 82°C on four consecutive days. Ob- 
viously, not just the seeds of these plants 
are able to survive the high temperatures 


encountered at the soil-air interface; the 
tender seedlings and young plants also 
must be extremely heat-tolerant. 


Implications 


Unfortunately, no mechanisms are yet 
known that explain the ability of desert 
plants to prevent heat damage at the 
high temperatures in which they must 
live. Nevertheless, the few examples 
given here in support of the chemical 
basis for heat tolerance suggest a new 
approach to the study and understand- 
ing of desert plants. From an agricul- 
tural viewpoint, research along these 
lines may permit increased yields of 
crops or even the cultivation of economi- 
cally desirable plants in areas that nor- 
mally would not support their growth. 
The arid and semiarid areas of the earth 
account for more than one-third of the 
total land surface, and many of these 
regions not only are arid but also have 
high temperatures. As a consequence, 
the agriculture of these areas is restricted 
to a relatively few plants, often with 
poor yields. There is, then, the possi- 
bility that a knowledge of how desert 
plants tolerate high temperatures, and 


University of Michigan 
Radiocarbon Dates III 


H. R Crane and James B. Griffin 


The list of 94 dates shown in Table 1 
is a continuation of our previous lists 
(1). The introductory statements con- 
cerning the method of measurement and 
the meaning of the stated limits of error 
given in list II (2) apply to this list also. 

Since this is our final list to be pub- 
lished in Science (3), and since we have 
not previously included more than a 
brief mention of the technical method, 
it seems appropriate at this time to give 
a somewhat more complete statement 
about the technique we use. 

We use a CO,-filled counter, which is 
operated in the Geiger, rather than the 
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proportional, voltage range. The enve- 
lope is a copper tube of 3-inch inside 
diameter and 22 inches total inside 
length. The anode wire is of 0.005-inch 
platinum, and is 14 inches in active 
length. There is a cylindrical grid 2% 
inches in diameter, composed of 0.01- 
inch copper wires spaced 4 inch apart, 
situated concentrically with the anode 
and cathode, and extending well beyond 
the active region at either end. The grid 
normally has a potential of about 150 
volts positive with respect to the cath- 
ode, and it is pulsed to about 1000 volts 
positive with respect to the cathode to 


the use of this information for the chem- 
ical cure of climatic ills of economic 
plants, will help to solve the critical 
food problem of the world by permitting 
agriculture to extend into new lands and 
by increasing yields of presently culti- 
vated areas. There is much to be under- 
stood about the plants and environment 
around us, but the concept that tempera- 
ture damage of plants has a chemical 
basis, as actually demonstrated experi- 
mentally in a few cases, offers a new and 
fascinating avenue of exploration. 
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quench each discharge. The active count- 
ing region extends radially all the way 
to the cathode surface, inasmuch as the 
grid is at a positive potential. The 
counter is filled to a pressure of 74 centi- 
meters of mercury by admission of 3 cen- 
timeters of CS, vapor, 3 centimeters of 
hydrogen, and 68 centimeters of CO,. 
The counting threshold is at 5000 volts, 
and the plateau extends to about 5400 
volts. The anticoincidence ring consists 
of eight 2- by 20-inch copper, neon-filled 
Geiger tubes, in a single layer around the 
CO, counter. The tubes are connected in 
parallel and are operated with a univi- 
brator type quench circuit. We have 
found that the use of the external quench 
is a worthwhile economy. Tubes give per- 
fect performance in externally quenched 
operation far beyond the time that would 
mark the end of their useful life as self- 
quenched counters. 

We find that the CO,-CS, Geiger 
counter has an advantage and a disad- 
vantage, in comparison to the pure CO,- 
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filled proportional counter used by most 
other laboratories. If a CO,-filled 
counter is to be operated in the Geiger 
range of voltage, the addition of a 
“quench vapor” is necessary. CS, works 
admirably, giving the counter a long flat 
plateau, and producing very stable oper- 
ation. However, the electrons released in 
the gas by the disintegration of the C1* 
or by other radiation do not remain free 
as they move to the anode, but attach 
to molecules (presumably the CS,) to 
form negative ions (4). It is the negative 
ions which are drawn to the anode and 
which initiate the Geiger discharge. The 
fact that the count is triggered by the 
slow-moving ions, rather than by free 
electrons (as in the pure CO,-filled 
counter) introduces a time delay which 
may range up to about 4 milliseconds. 
Thus the penalty is that after each count 
of the anticoincidence ring the CO, 
counter channel must be blanked out for 
several milliseconds, to allow time for 
the negative ions to reach the anode. 
This is but a small penalty in a counter 
of the size and pressure we use, but it 
does place a “law of diminishing re- 
turns” on the extension to higher pres- 
sures or larger dimensions, since an in- 
crease in either of these factors will in- 
crease the delay time, and consequently 
require a larger fraction of the total time 
to be taken out by blanking. In our 
counter, the blanking time amounts to 
15 percent of the total counting time. 

The advantage of the CO,-CS, 
counter is that it has a very high toler- 
ance for nonradioactive impurities. In 
the pure CO,-filled counter, slight traces 
of impurities (oxygen in particular) will 
capture the electrons and result in de- 
layed counts. Since the blanking time is 
short in these counters, delayed counts 
are not canceled by the anticoincidence 
ring and they result in a vitiated count- 
ing rate. For example, de Vries (5) has 
found that 1 part of oxygen in 10? in 
his pure CO, proportional counter will 
cause a spurious counting rate. In con- 
trast, in the CO,-CS, counter a moderate 
amount of impurities (for example, 0.1 
percent) has no perceptible effect, be- 
cause in the normal operation all of the 
electrons become attached, and the cir- 
cuit is designed to allow for the conse- 
quent delay time. Consequently, the 
chemical preparation of the samples is 
somewhat simpler and the risk of errors 
resulting from impurities is practically 
eliminated. 

A word should be said about the 3 
centimeters of H, which is mixed with 
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the sample. This, for reasons which are 
not understood, lowers the voltage 
threshold by about 500 volts, lengthens 
the plateau, and improves the constancy 
of the counting rate over long periods of 
time. 

The circuit is such that the quench 
pulse applied to the grid of the CO, 
counter is triggered by the firing of either 
the anticoincidence ring or the CO, 
counter itself. The quench pulse lasts for 
about 9 milliseconds. Thus, when a cos- 
mic ray particle passes through both the 
anticoincidence ring and the CO, coun- 
ter, the latter is made insensitive by the 
quench pulse before it has a chance to 
fire. This is true because of the inherent 
lag in the arrival of the negative ions at 
the anode. of the CO, counter, as de- 
scribed in the preceding paragraph. Of 
course, particles which go only through 
the anticoincidence ring trigger the CO, 
counter also. Thus the CO, counter does 
not, in this arrangement, fire at all when 
cosmic ray particles pass through it. The 
quench is of great enough duration to 
assure the complete clearing of the nega- 
tive ions formed by the passage of the 
particle. No further blanking is used. 
When the CO, counter is fired by a C1# 
disintegration the pulse length again con- 
stitutes the blanking time. 

An important characteristic of the 
quench circuit used on the CO, counter 
is that the quench pulse does not end 
until an interval of 9 milliseconds has 
elapsed in which no ionizing particle has 
passed through the anticoincidence ring. 
This takes care of the occasional situa- 
tions in which cosmic ray particles fol- 
low one another within 9 milliseconds 
or less. For example, if a cosmic ray par- 
ticle passes through, starting the quench, 
and another follows 7 milliseconds later, 
the quench pulse will last 16 millisec- 
onds, allowing the full 9-millisecond 
clearing time for the CO, counter after 
the passage of the last particle. The 9 
milliseconds allowed for the clearing of 
the ions is actually about twice the maxi- 
mum time required for a negative ion 
to be drawn to the anode, so we have 
an ample safety factor. The time lost be- 
cause of blanking has been measured 
under these conditions and found to be, 
as already noted, 15 percent of the total 
time. An ordinary Rossi type anticoinci- 
dence circuit is connected to the CO, 
quench and the anticoincidence quench, 
and effects the registering of only those 
counts in which the C!* counter quench 
fires unaccompanied by the firing of the 
anticoincidence ring. 





Some figures on the performance of 
the counter will be of interest. The total 
counting rate of the anticoincidence ring 
is 800 per minute. The rate at which cos- 
mic ray particles pass through the CO, 
counter is 220 per minute. Two complete 
counter systems are in operation. Until 
the summer of 1957 the two counters 
were housed in individual iron shields of 
about 10-inch wall thickness. The count- 
ing rates in these shields were, with anti- 
coincidence cancellation, 6.5 per minute 
for dead carbon and 14.5 per minute for 
modern carbon. A new shield was then 
built, having a single cavity which housed 
both counters, and the result was an in- 
crease of about 1 count per minute in 
both modern and background rates. This 
shield is in use at present but a modifi- 
cation which we hope will restore the 


background to the previous value will be 


made in the near future. 

Performance records have now been 
accumulated for over four years, and 
they show that, except for occasional 
aberrations due to the failure of specific 
components such as. tubes, anticoinci- 
dence counters, and so forth, the con- 
stancy of the counting rates has been that 
expected on the basis of statistics. There 
have been some slow variations over 
times of many weeks, of the order of a 
half a count per minute, due presumably 
to changes in the level of local radio- 
activity. Transient effects lasting a day 
or two have been seen, due to atomic 
bomb fallout, and once (22 Jan. 1956) 
a large increase due to solar activity was 
seen. Such effects as the latter are easy 
to recognize as external, because they 
follow the same pattern on the two in- 
dependent counters. 

The foregoing description has been 
rather general, and has not given any cir- 
cuit or construction data. Such detailed 
information can be made available, how- 
ever, to anyone seriously interested. 
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Table 1. Radiocarbon dates. 








Description Sample No. Age (yr) Description Sample No. Age (yr) 
I. Upper Mississippi Valley and Great Lakes Renner Village site (23PL1) Platte M-454 1270+250 
George Reserve Lake, Livingston County, Mo. Charcoal samples from four 
County, Mich. Collected and submitted different pits in the same excavation 
by Stanley A. Cain, University of Michi- trench. Original number 2. This is a 
gan. Hopewellian village site. Collected by J. 
Lake bottom muck from a depth of 20 ft. M-220 4550+500 M. Shippee and submitted by Carl H. 
Lake bottom muck from a depth of 25 M-221 5970+900 Chapman. 
to 26 ft. Chrisman site, Pike County, Ill. Mussel M-485 6490+300 
Fort Dodge, Webster County, Iowa. shell from an Archaic site which is largely 
Two miles west and one mile north of a clam shell deposit with some chipped 
town, along north slope of major stream stone points, slate ornaments, and short 
valley, well within present (1951) Man- three-quarter grooved axes. M. M. Leigh- 
kato area. The exposure had the following ton has suggested a geological date of 
composition: 0 to 3 ft, friable till, pre- about 3000 yr ago. Collected and sub- 
sumably Mankato, leached to a depth of 2 mitted by J. C. McGregor, University of 
ft; 3 to 3% ft, mixed sands and gravels, Illinois. 
calcareous; 3% to 4 ft, unoxidized cal- Spring Creek site, Muskegon County, M-512 990 + 150 
careous till; 4 to 6 ft, oxidized calcareous Mich. Charcoal from this Late Woodland 
sand and gravel; 6 to 9 ft, unoxidized cal- complex at a “pure” site which suggests 
careous fine sandy loam with wood en- that it is relatively early within Late 
countered in abundance at 7-ft depth; 9 Woodland. The estimated date was about 
ft +, unoxidized calcareous till. Collected A.D. 900. Collected by Edward Gillis and 
and submitted by Wayne H. Scholtes, George Davis, Grand Rapids, Mich., and 
Iowa State College. submitted by James B. Griffin, University 
Wood sample from 7-ft depth in east’ M-226 > 20,000 of Michigan. 
part of section. Toepfner mound, Columbus, Ohio. 
Wood sample from 7-ft depth in west M-227 > 20,000 Charcoal samples from five different fea- 
part of section. tures in this Adena mound. Two other 
East Steubenville shell heap (46 Br 31), M-229 4220+500 samples from this site have been dated at 
Brooks County, W.Va. Fresh-water mussel the Chicago laboratory. Sample C-923, on 
shells from this Upper Ohio Valley charred logs from feature II, gave a date 
Archaic occupation. Collected and sub- of 2377+ 150 yr, and C-924, on charcoal 
mitted by W. J. Mayer-Oakes, University from feature VII, gave a date of 2780+ 
of Toronto. 410 yr (6, p. 104). Collected and sub- 
Weaver Site, Fulton County, Ill. Fresh- M-256 2300+ 250 mitted by Raymond S. Baby. 
water mussel shell from a house site of the From log tomb, feature 2, 7.5 ft above M-517 2300+200 
Hopewell culture. The pottery is identified floor of mound. 
by Wray as 90 percent Hummel Stamped From log tomb, feature 3. M-518 2280+ 200 
and 2 percent Classic Hopewell. Collected From log tomb, feature 4. M-519 2200+ 200 
and submitted by Donald Wray, Cham- From log tomb, feature 5. M-520 2350+ 200 
paign, Ill. From charred log, feature 9. M-521 2410+ 200 
Beaver County, Pa. Charcoal from Site M-345 2130+ 200 Crable site, Fulton County, Ill. Mussel M-556 1150+ 200 
36 Mv 29. The sample should date the shell from pit 1 in a Spoon River focus, 
end of the manufacture of Half-Moon Middle Mississippi site. Collected and sub- 
Cord Marked. It was found in a fire pit mitted by Dan Morse. 
in the next to the highest level in the site. Wilson mound (Wh-6) White County, M-559 2000 + 200 
Collected and submitted by W. J. Mayer- Til. Charcoal from the central tomb. Field 
Oakes. catalog No. Wh 6-150. This Wabash Val- 
Bedford mound group, Pike County, IIl. ley Hopewell site has been dated (C-684) 
Excavated by Gregory Perino for Thomas at 723 + 180 and 2086 + 160 yr (6, p. 98). 
Gilcrease. Specimens submitted by Dan Collected by M. L. Fowler and submitted 
Morse, Peoria, Illinois. by Thorne Deuel, Illinois State Museum. 
Charcoal from crematory basin between M-443 1930+ 250 Rutherford mound site (Hn252), M-560 1525+ 200 
mounds Pk°10 and Pk°11. A Hopewell Hardin County, Ill. Charcoal sample from 
site. the floor of the mound in square 25R10. 
Charcoal from ceremonial log structure M-444 1940+250 This is regarded as a late Hopewell 
under crematory basin between mounds mound. Collected by M. L. Fowler and 
Pk°10 and Pk°11. submitted by Thorne Deuel. 
Charcoal of grass or mat under burial M-445 1720+ 250 Wagner Merk mound in Sayler Park M-570 1860+ 200 
19 in mound Pk°4. There were no burial area of West Cincinnati, Hamilton 
goods with this inhumation, but the County, Ohio. Charcoal from a log tomb 
mound is Illinois Hopewell. about the middle of this Adena mound. 
Wakenda Village site (23CA1), Carroll Excavated by James Keller and submitted 
County, Mo. Collected by F. A. Winfrey, by Ralph Dury, Cincinnati Natural His- 
DeWitt, Mo. and submitted by Carl H. tory Museum. 
Chapman, University of Missouri. Rocky Fork Lake site, Highland County, M-650 1890+ 200 
Charcoal from pits on east side of road M-448 1820+ 250 Ohio. Charcoal from a charred log around 
with Hopewell pottery and other artifacts. the top edge and the charred bark lining 
Original sample I. of a rectangular subfloor burial pit be- 
Charcoal from west of highway where M-450 720+200 _ neath the south-central part of the mound. 
late pottery is predominant. Original sam- A cremated burial was deposited at the 
ple III (1). bottom of the feature. This mound had at 
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some earlier date been disturbed by un- 
known diggers. Attributed to late Hope- 
wellian occupation. Collected and sub- 
mitted by Raymond S. Baby. 

Riverside Cemetery, Menominee County, 
Mich. Bone fragments, probably both dog 
and human. The specimens were coated 
with red ochre and were in feature 6. This 
is an Old Copper Culture cemetery. Co!- 
lected and submitted by A. C. Spaulding, 
University of Michigan. 

Stone County, Mo., Site 23SN137. 
Charcoal from a fireplace associated with 
pottery fragments that are grit-tempered 
and decorated with punch and boss and 
stamped designs. Submitted by Carl H. 
Chapman. 

Jakie shelter (23BY388), Barry County, 
Mo. Charcoal from Square 75L7, level 4, 
original No. MU-7. Submitted by Carl H. 
Chapman. 


II. Mexico and Central America 

Frightful Cave (CM68), Coahuila, 
Mexico. The site is 15 mi southeast of 
Cuatro Cienegas. Collected and submitted 
by W. W. Taylor, Jr., Mexico City. 

Wild legume pods woven into “rosettes.” 
From the top level of the deposits. 

“Agave scuffers” which are loosely and 
roughly made Agave sandals. From the 
bottom level of the deposit. 

Human feces from the middle level of 
the cave deposit. 

Warp fiber sandals from the top level of 
the deposit. 

San Rafael de Coronado site near San 
Jose, Costa Rica, Charred plant material 
from within a pottery vessel. Collected by 
Jorge A. Lines and submitted by Alex D. 
Krieger, Riverside (California) Munici- 
pal Museum. 

Schroeder site Durango, Mexico. Char- 
coal from 75 cm below step 2 of the rec- 
tangular unit of structure i2, and above 
floor 2. Excavated by Augustin Delgado. 
Should predate the Las Joyas phase of the 
Chalchihuites culture. Submitted by J. C. 
Kelley, Southern Illinois University. 

Tlatilco, Valley of Mexico. Charcoal 
samples collected by R. F. Heizer, R. J. 
Squier, B. B. de Pifia Chan, and R. Pia 
Chan. Submitted by R. F. Heizer, Univer- 
sity of California (Berkeley). 

Specimens from soil surrounding a burial 
located approximately in the middle of 
the Tlatilco brickyard. The burial was ac- 
companied by an offering of obsidian 
points and pottery of Tlatilco style. The 
burial was located 3 to 4 ft from the pres- 
ent surface. 

Charcoal from inside offering No. 4 ac- 
companying burial No. 193. 

Zacatenco, Valley of Mexico. Charcoal 
from pit 1, 1950, from 2.6- to 3.0-m level. 
Collected by R. F. Heizer and R. J. 
Squier ; submitted by R. F. Heizer. 

Cuicuilco, Valley of Mexico. Charcoal 
samples collected by R. F. Heizer, René 
Millon, and R. J. Squier; submitted by R. 
F. Heizer. 

Specimen collected at Pefia Pobre rock 
quarry, southwest and across highway from 
the Cuicuilco Pyramid. Sample taken 
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M-658 


M-696 


M-701 


M-186 


M-187 


M-189 
M-190 


M-364 


M-613 


M-660 


M-661 


M-662 


M-663 


3040 + 300 


1230 + 200 


2840 + 250 


3230 + 350 


8080 + 450 


6170 + 300 
1770 + 250 


< 250 


1550 + 250 


2940 + 250 


2450 + 250 


2040 + 200 


from 20- to 23-in. level below bottom of 
lava flow in dark “midden” soil rich in 
potsherds. The level from which the sam- 
ple was taken ranged from 14 to 17 in. 
below the bottom of the burned earth 
stratum underlying the lava at this point. 
Specimen taken from a point 20 ft south- 
east of sample M-663 and in identical 
stratigraphic position. 

Tlapacoya, near Ixtapaluca, Chalco, 
state of Mexico. Charcoal from tomb No. 
2, mound 1. Sample should date the first 
stage of construction of the pyramid, 
which is believed to have been carried out 
at the end of the upper phase of the Pre- 
classic occupation at this site. Collected 
by Beatriz Barba de Piia Chan, Mexico 
City, and submitted by R. F. Heizer. 


III. Lower Mississippi Valley 

Harlan site, Cherokee County, Okla. A 
site of the Gibson aspect. Collected and 
submitted by Robert E. Bell, University of 
Oklahoma. 

Charcoal from unit 4, level 4, square 
S2L5, excavated 1 Aug. 1949. Specimen 
is from unit 4 of the Harlan site. The 
mound contained three superimposed 
house structures; this specimen represents 
charcoal from one of.the houses. Original 
No. 11. 

Charcoal from test area 4, house number 
3, taken from squares N1IR2, N2R2, and 
N3R2, 13 July 1950. 

Cedar Creek, near Carnegie, Caddo 
County, Okla. Collected and submitted by 
Robert E. Bell. 

Wood from a log in fill of the second 
deposition phase of Cedar Creek, 10 ft 
from the top of the high terrace. 

Charcoal and ash from a hearth in the 
second deposition phase of Cedar Creek. 

Little Woods area (Or 11) Orleans 
Parish, La. Rangia shells from 3¥2 ft be- 
low water level on the periphery of the 
deposit of this Tchefuncte site. Collected 
and submitted by W. G. McIntire, Louisi- 
ana State University. 

Big Oak Island (OR6), Orleans Parish, 
La. Rangia shells associated with Tche- 
functe pottery at a depth of 4% ft below 
the mound surface in the south bank of 
test trench No. 8. Collected and submitted 
by W. G. McIntire. 

O’Bryan Ridge (23 mi 20) Mississippi 
County, Mo. Charcoal from a refuse pit in 
excavation unit 3, pit 1, level 6, 30 to 36 
in. deep. Pottery from this level is Mul- 
berry Creek Card Marked, 63 percent; 
Baytown Plain, 28 percent; Withers 
Fabric Impressed 5 percent; and uniden- 
tified cord-impressed, 4 percent. This 
complex is part of the Burkett focus (or 
phase). Collected by Stephen Williams for 
the University of Michigan and submitted 
by J. B. Griffin. 


IV. Eastern United States 

Steppel site, Morris County, N.J. 
Charred grasses found in connection with 
a burial and grave goods at a Late Wood- 
land site. Submitted by R. J. Mason for 
the New Jersey State‘Museum. 


M-664 1430+ 200 
M-665 2600+ 250 
M-64 1280 + 300 
M-65 720 + 200 
M-210 < 200 
M-211 > 300 
M-218 = 1570+ 250 
M-243 2220+ 200 
M-438 2140+ 250 
M-593 200 + 200 
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Description 


Sample No. 


Age (yr) 


Description 


Sample No. 


Age (yr) 





V. Plains 

Site 25 HK 13, Hitchcock County, Neb. 
Fresh-water shell from a Woodland site 
related to the Keith focus. Collected and 
submitted by Marvin F. Kivett, Nebraska 
State Historical Society. 

Site 25 Vyl, Valley County, Neb. Fresh- 
water shell from a Woodland site of the 
Valley focus. Collected and submitted by 
Marvin F. Kivett. The date is regarded by 
the collector as much too early. 


VI. Western United States 

Sorrento site, (W-316) San Diego 
County, Calif. Miscellaneous local marine 
shells from the 18- to 24-in. level. Dates a 
phase of the La Jolla culture. Collected 
and submitted by Carr Tuthill, Scripps 
Institution of Oceanography. 

Site A:10:1, Moffat County, Colo. Un- 
charred corn cobs of predominantly Mexi- 
can pyramidal type (according to V. H. 
Jones) associated with beehive-shaped 
masonry granaries. No Pueblo artifacts, 
pottery, or architecture is in association. 
Some of the stone material resembles Sho- 
shonean types. Collected for the Univer- 
sity of Denver and submitted by G. R. 
Wenger, U.S. National Park Service. 

Grants, New Mexico, area. Charcoal 
from an old dune site (site No. 1) of the 
San Jose complex. From a hearth associ- 
ated with uncultivated Amaranth seeds. 
This is a local variant of the Pinto-Gyp- 
sum-Chiricahua hunting-gathering com- 
plex. Collected by G. A. Agogino and J. 
Hester for the University of New Mexico 
and submitted by G. A. Agogino, Syracuse 
University. 

Wakemap site (45KL26), Klickitat 
County, Wash. Collected by University of 
Washington excavators and submitted by 
Douglas Osborne. 

Charcoal from stratum B, test trench 2. 
Original number 22. 

Charcoal from stratum A, test trench 2. 
Original number 26. 

Charcoal from stratum B, test trench 2. 
Original number 31. 

Charcoal from stratum A, test trench 3. 
Original number 39. 

Charcoal from stratum A, test trench 3. 
Original number 41. 

Little Harbor site, Santa Catalina Is- 
land, Calif. Charcoal fragments from bot- 
tom of shell midden (pit 60, 24-in. depth, 
resting on sterile clay beneath midden). 
Charcoal was under inverted Haliotis 
shells which protected it from moisture 
and penetration by plant rootlets. The cul- 
ture is pre-Canalino and represents one 
of the Intermediate cultures of southern 
California. Collected and submitted by 
C. W. Meighan, University of California 
(Los Angeles). 

Jemez Cave, Jemez Canyon, Sandoval 
County, N.M. Corn cobs of early type be- 
lieved by V. H. Jones to be of generalized 
Bat Cave character. From square IX, 
levels 7 to 9. Collected by P. Reiter and 
submitted by V. H. Jones, University of 
Michigan. 

Lake LeConte, Riverside County, Calif. 
Charcoal from an unnamed site along the 
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M-181 2080+ 250 


M-182 3830+ 300 


M-114 6950+ 350 


M-285 400 + 150 


M-346 6880+400 


M-423 1050+ 200 


M-424 620 + 200 
M-425 615 + 200 
M-426 890 + 200 
M-427 1080+ 200 


M-434 3880+ 250 


M-466 2440+ 250 


M-596 450 + 200 


eastern beachline close to siphon 27 of the 
Coachella Main Canal, 22 to 30 in. deep 
in a clay deposit behind an old longshore 
gravel bar, at the lowest fire level. In addi- 
tion to the charcoal, this layer contained 
fireplace ash, stone, and fish bone. The 
fish bone is regarded as midden material 
indicative of fresh-water lake conditions. 
The object of the dating was to determine 
the age of this lake stage and of the occu- 
pation. Collected by B. E. McCown and 
party, San Diego, Calif., and submitted 
by Carl L. Hubbs, Scripps Institution of 
Oceanography. 

Lake LeConte, Imperial County, Calif. 
Charcoal from the lower level of the Split 
Mountain dune site at approximately lat. 
33°2.2’ N., long. 116°1.9’ W. The lower 
occupation level, only a few inches thick, 
is separated by about 2 ft from the surface 
midden. It contains only a trace of pot- 
tery, whereas the surface abounds in pot- 
sherds. The few projectile points resemble 
Playa points and contrast sharply with the 
more modern types on the surface. Fish 
bone indicative of fresh-water lake condi- 
tions is included. This is taken to repre- 
sent the lake stage preceding the last rela- 
tively recent and much better known 
stage. Collected by B. E. McCown and 
party ; submitted by Carl L. Hubbs. 


Lake LeConte, Imperial County, Calif. 
An unnamed site between Kane Springs 
and Truckhaven at approximately lat. 
33°11.8’ N., long, 115°56.3- W. Charcoal 
from fire pits about stone house rings in 
the ancient beach line. This occupation 
appears to have been associated with the 
last filling of Lake LeConte. The charcoal 
from this site was selected to date the rel- 
atively recent stage of Lake LeConte, and 
of the accompanying fish fauna (of ascer- 
tained species) and human occupation 
(with much pottery, late projectile points, 
and so forth). Collected by Carl L. and 
Laura C. Hubbs and submitted by Carl L. 
Hubbs. 

Santa Rosa Island, Calif. Charcoal from 
the west side of Garonon Cafion about 100 
ft from its mouth, 2.7 mi (in straight line) 
from west end of island. This specimen is 
from a definite, rather large, almost solid 
mass about seven-tenths of the way up 
steep canyon side about 50 to 60 ft high. 
The site is near the middle of the Pleisto- 
cene beds from which many dwarf mam- 
moth remains have been taken, of which 
some were found partly burned in what 
appear to be hearths. The only traces of 
artifacts have been crude flated stones of 
disputed human origin. The sample is well 
below the level of middens that have been 
dated 6500 and 7000 yr before the pres- 
ent. Collected and submitted by Carl L. 
Hubbs. 

Blossom site (4-SJo-68), San Joaquin 
County, Calif. Collected and submitted by 
Robert F. Heizer. 

Charcoal sample No. 1 is a composite 
sample from various depths in a midden of 
the Windmiller facies. Early Horizon with 
an estimated date of about 2000 B.c. Pre- 
vious samples from this single phase site 
(C-440 and C-522 combined) were dated 


M-597 


M-598 


+ 200 


130_ 139 


+ 200 


120_ 190 


M-599 16,700 + 1500 


M-645 


4100 + 250 
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Description Sample No. Age (yr) Description Sample No. Age (yr) 
- : ae fete 
ei Cp ee eer Charcoal from platform surface back of M-709 ; Te i 
Calcined bone, sample 3, in cremation M-647 4350+ 250 Cis Mo. I, Vinatru, Easter Island. Level 
: i of second occupation. Original No. 4. 
pit 3, at a depth of 50 in. Charcval samniie Ma Ge i h di - 
Johnson site (4-Sac-6) near Sacra~ M-648 620+ 200 a nunoenea ere eneath dirt M-710 1100+ 200 
mento, Calif. Charcoal from basketry and vi surrounding plaza of Ohu No. 2, 
ee a ae : x inafru, Easter Island. 
wood of grave pit burning of burial 67. Chavcnel Goede 1 Iti Island. M M-71 
The burial represents the late phase 1 Uia Fort clan rh as sail “712 310 + 200 
period of the Late Horizon ck aga PR level surrounding Stein FOORL Ss 
should date later than 1229+200 yr ‘ ‘ ‘ ‘ 
(C-689), already obtained for a middle ae oal from — Iti Island, Morongo M-713 210 + 200 
phase 1 burial. Collected and submitted as —- section 1, terrace 2, room 4. 
is Cetont F. Haiser ecovered from floor level. 
y re , ERCIZET. 
Humboldt Lake bed site (26-Ch-15), M-649 2690+ 250 
Churchill County, Nev. Charcoal and VIII. Southeastern United States 
charred basketry from cremation and sur- Wilbanks farm site (Ck-5), Cherokee M-112 340 + 150 
face pit. This is an open-site manifesta- County, Ga. Charcoal from burned log 
tion of the Lovelock culture for which sealed under fill of earth lodge walls. 
there is a known radiocarbon range from Earth lodge was built in Etowah III 
about 3200 to 1700 yr before the present. period after debris of earlier occupations 
Lovelock culture persisted until, or nearly had been removed from the building site. 
until, the opening of the historic period in Etowah III is the peak period of South- 
western Nevada. Collected and submitted ern Cult activity and mound usage both 
by Robert E. Heizer. at CK-5 and at the Etowah site. Collected 
and submitted by W. H. Sears, Florida 
VII. Far East and Pacific State Museum. 
Yoshiga shell mound, Aichi Prefecture, Cotten site (V-2), Volusia County, Fla. M-215 3020+ 200 
Honshu, Japan. Attributed to the later Fasciolaria gigantea shell from square 
Jomon period. Collected and submitted I5R1, level 16, associated with Orange 
by Eiji Nakayama, Catholic University of Plain and Orange Incised pottery exclu- 
Nagoya. sively. Collected and submitted by John 
Marine shell associated with burial 1 in M-165 2800+ 600 W. Griffin, St. Augustine Historical 
trench la. Society. 
Marine shell from lowest stratum of sec- M-174 2870+ 250 Dulany site, Chatham County, Ga. M-236 3770+ 200 
tion H. trench 3. Oyster shell 18 in. from the base of the 
Kishima, off Ushimado Peninsula in M-237 8400+ 350 midden in association with a plain fiber 
Okugun, Okayama, Japan. Shell from the tempered pottery complex which closely 
Initial Jomon period, equivalent approxi- resembles that at Sapelo Island, Ga., 
mately to the Tado component of the which was dated (M-39) at 3700+ 250 
Kanto area. Collected by Yashimasa Ka- yr. Collected and submitted by A. J. War- 
maki, Kurashiki Archaeological Museum, ing, Jr., Savannah, Ga. 
and submitted by Richard K. Beardsley, Refuge site, Jasper County, S.C. Shell M-267 2920+ 200 
University of Michigan. from a “‘clambake” at a depth of 36 in. 
Kori shell mound, Okayama Prefecture, M-239 2350+ 200 in an 8-ft shell midden. The pottery asso- 
Japan. Shell from deposits of the Middle ciated is the Refuge complex which is the 
Yayoi (Yayoi II) period. Collected by earliest Woodland pottery at the mouth of 
Yashimasa Kamaki and submitted by the Savannah River. Estimated date 500 
Richard K. Beardsley. to 1000 B.c. Collected and submitted by 
Rupkund site, Nepal. Human skeletal M-652 650 + 150 A. J. Waring, Jr. 
material collected by D. N. Majumdar, Camp Creek site (IGN1), Greene M-516 2050+ 250 
Lucknow University, and submitted by County, Tenn. Charcoal from the bottom 
him. According to H. R. Crane, it is prob- level (c) of the site, about 3 ft below the 
able the true date is toward the upper plow line, and about 1 ft above the base 
limit of the given range. of the cultural zone. The site has 85 per- 
South Pacific, various islands. Speci- cent fabric impressed pottery. Collected 
mens collected by Thor Heyerdahl and by members of the Tennessee Archaeologi- 
party and submitted by him through Wil- cal Society and submitted by T. M. N. 
liam Mulloy, University of Wyoming. Lewis, University of Tennessee. 
Charcoal from Tipona Meae, Hive Oa M-704 470 + 150 Roanoke Rapids site (Hx v7), Halifax 
Island. Marquesas No. 16. Original num- County, N.C. This is a stratified site run- 
ber Journ X352. + 200 ning from Archaic to almost historic 
Charcoal from hill terraces at Vaiuru, M-705 180_;g9 times. Collected and submitted for the 
Raivaure. Found in refuse heap at north- University of North Carolina by Joffre 
ern end of construction A, terrace 1. Coe. 
Original number Journ X350. Charcoal associated with Halifax-Ar- M-522 4280+ 350 
Charcoal from Tipona Meae, Hiva Oa M-706 460 + 200 chaic type points. Original numbers 619 
Island, Marquesas No. 1. From trench eb 178 from 63 to 68 in. and 619 eb 179 
through terrace in front of tiki. Horizon- from 70 to 76 in. 
tal, 5.5 to 6 mi; vertical, 90 to 95 cm. Charcoal associated with Halifax-Archaic M-523 5440+ 350 
Bones of pig found at the same depth. type points. From fireplaces 1, 2, and 3, 
Original number Journ X351. from 54 to 62 in. deep. 
Charcoal from Rapa Island pit in house M-707 620 + 200 Charcoal associated Savannah River- M-524 3900+ 250 
terrace at head of bay. +200 Archaic type points. From fireplaces 1 and 
Charcoal from site E-11, Orongo, Easter M-708 100 _ 100 6, from 38 to 49 in, deep. 
Island. From level 1, horizon A. Strat. Charcoal associated with the Clements- M-525 370 + 200 


trench 1. Original No. 3. 
1122 


Uwharrie focus of the Piedmont area. 
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Description Sample No. Age (yr) Description Sample No. Age (yr) 
) Estimated by Coe to date about a.p. 1500 ture 148, which is the last prehistoric cul- 
) and to just precede the Clarksville focus. tural material in the area. 
Charcoal associated with cord-marked M-526 1040+ 200 Bland Cave, Harlan County, Ky. Char- M-561 3030+ 250 
) and fabric-marked Woodland pottery from coal from station 11, in entrance to cave. 
features 20, 55, 102, and 105. Unfortu- Associated with a late Archaic complex. 
nately, feature 55 belongs to the Clements Excavated by Edward Ray, Roscommon 
0 level and this date is probably somewhat County, Mich.., and Roger Leatherman, 
too recent. University of Michigan; Submitted by R. 
Charcoal from the Clarksville focus, fea- M-527 215 + 200 Leatherman. 
r = 
0 the mercury atom. With J. W. Beams he 
devised a method of obtaining time in- 
tervals as small as three billionths of a 
second, and he applied this technique to 
study the early stages of electric spark 
ie discharge. He originated a new and 
E ° O ° Lawrence Physicist, more precise method for measuring e/m 
x r which was perfected by F. G. Dun- 
Engineer, Statesman of Science nina 
00 ? In 1929 young Lawrence, who for 
some time had been contemplating the 
problem of accelerating ions, chanced, 
while scanning the literature, upon a 
Ernest Orlando Lawrence’s scientific tually unlimited energy, which he ex- sketch in a German publication. He 
accomplishments and influence on sci- pended without reserve in long hours in forthwith formulated, within minutes, 
200 ence are almost unique in this genera- the laboratory, in consultation with col- the principles of the cyclotron and the 
tion and rank among the most outstand- leagues, in planning new projects, and linear accelerator and so set himself 
ing in history. His cyclotron is to nuclear in the taxing airplane trips and confer- upon a course that was to influence, 
science what Galileo’s telescope was to ences important to national policy. He fundamentally, scientific research and 
astronomy. A foremost symbol of the was characterized by boldness, enter- human events. 
rise of indigenous American science in prise, innate modesty, and an open, Between the brilliant, simple concept 
the 20th century, Lawrence, perhaps friendly spirit. His joie de vivre and his and operating machines lay engineering 
200 more than any other man, brought engi- buoyant optimism spread to everyone barriers not previously encountered. Law- 
neering to the laboratory, to the great around him and accounted for the at- rence’s willingness to tackle new engi- 
benefit of scientific progress. He origi- tainment of many an “impossible” ob- neering problems and his success in solv- 
nated a new pattern of research, of the jective. ing them, as he reached for successively 
group type and on the grand scale, which Lawrence attended the public schools new energy ranges, was a departure in sci- 
has been emulated the world over. of Canton and Pierre, South Dakota. He entific research that is an important part 
250 Rarely, if ever, has any person given so began college work at St. Olaf’s College, of his contribution. The hard road he 
many others, in such a small span of in Northfield, Minnesota, and went on chose was recognized when W. D. Cool- 
years, the opportunity to make careers to the University of South Dakota for _ idge, presenting the National Academy of 
for themselves in science. Lawrence was his B.S. degree. Inspired by South Da- Science’s valued Comstock Prize in 1937, 
a leader in bringing the daring of science kota’s Dean, Lewis E. Akeley, he entered said in part, “Dr. Lawrence envisioned 
to technology, in wedding science to the the University of Minnesota to study a radically different course . . . [which] 
general welfare, and in integrating sci- physics and obtained the M.A. For two called for boldness and faith and per- 
ence into national policy. years he studied at the University of sistence to a degree rarely matched.” By 
Lawrence was born between two pio- Chicago, transferring to Yale, where he 1936 the scale of research and support- 
neering eras, on 8 August 1901, in the received the Ph.D. in 1925. After three ing engineering development vas so large 
small town of Canton, South Dakota, on more years at Yale, as a National Re- that the Radiation Laboratory was cre- 
the Big Sioux River—the second-genera- search Fellow and as an assistant pro- ated at the University of California to 
tion product of educated Norwegian im- fessor of physics, Lawrence (already a satisfy the administrative requirements. 
+ 350 migrants. When Lawrence was born, the promising young physicist) came to the The prototype of the big laboratory had 
echoes of the taming of the Great Plains University of California in 1928 as an been born. 
had hardly died away. From this pio- associate professor. In 1930, at the age The range of contributions that have 
) + 350 neering heritage and through some bio- of 29, he became the youngest full pro- flowed from Lawrence’s invention and 
genetic conjugation still beyond the grasp fessor on the Berkeley faculty. his leadership are evident from some im- 
of science, Lawrence derived qualities Lawrence’s reputation of the late portant examples: world leadership, for 
D+ 250 that uniquely fitted him for grand ex- 1920’s was solidly based. His doctor’s more than a quarter of a century, in 
plorations in the nascent science of the thesis was in photoelectricity. Later, he the development and use of high-energy 
0 + 200 20th century. Lawrence was a big, robust made the most precise determination, to accelerators; the discovery of hundreds 
son of his Norwegian forebears, with vir- that time, of the ionization potential of of radioactive isotopes, such as carbon-14, 
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iodine-131, tritium, and uranium-233; 
the discovery of 12 (two with the col- 
laboration of other laboratories) out of 
14 of the synthetic elements, including 
plutonium, the atomic energy fuel; the 
first laboratory production and study of 
mesons; the discovery of antiparticles; 
pioneering tracer experiments with ra- 
dioactive isotopes; the initiation of treat- 
ment of human disease with radioactive 
isotopes and with heavy particles from 
cyclotrons. 

A fundamental factor in such achieve- 
ments was Lawrence’s character and 
energy. He had the vision to glimpse the 
limitless nature of the horizon and the 
generosity to make room for others. His 
personal credo was, “There is enough re- 
search for all of us to do.” He inter- 
ceded, with his rare persuasiveness, to 
create new facilities for worthy projects. 
He rejoiced as jubilantly in the success 
of others as in his own. As a result, the 
careers of many scientists, my own in- 
cluded, are founded on his large contri- 
butions and his generous nature. Indeed, 
so great was the opportunity he created 
that he was influential in the training of a 
significant portion of the present corps 
of nuclear scientists. 

From the beginning, the Radiation 
Laboratory attracted scientists from all 
over the world, and it has been an inter- 
national center of nuclear and biological 
research. When radioisotopes were first 
being produced 
enough 


in quantities large 
for tracer studies, Lawrence 
characteristically shipped part of the sup- 
ply of radiophosphorus to Belgium for 
the use of G. Hevesy, who had initiated 
tracer studies with lead in the 1920's. 
Thereafter, radioisotopes were shipped 
to many individuals and _ laboratories 
abroad. 

Lawrence’s catholic interests made 
him a dedicated disciple of the new con- 
cept of interdisciplinary collaboration, 
and nowhere did such research flourish 
more than in his laboratory. In the early 
1930’s he personally initiated and car- 
ried through the construction, at the Uni- 
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Ernest Orlando Lawrence 


versity of California Medical Center in 
San Francisco, of one of the earliest 
million-volt x-ray machines—the tube 
suggested by David Sloan. He strongly 
encouraged physicists to work with biol- 





ogists. He set up his own radioisotope 
distribution system, supplying isotopes to 
hundreds of doctors and numerous in- 
stitutions in the prewar period. 
Lawrence helped bring big science to 
government. His contributions were cru- 
cial to the success of the Manhattan 
Project. He was instrumental in organ- 
izing the Los Alamos Scientific Labora- 
tory. In the postwar period Lawrence 
continued to influence national policy 
decisions, advocating accelerated devel- 
opment of thermonuclear weapons and 
insisting that America maintain her nu- 
clear strength in the absence of adequate 
safeguards. The Livermore Laboratory is 
one consequence of this view. 
Lawrence’s uncompromising convic- 
tion that free institutions must be pro- 
tected, through strength, against tyran- 
nies was accompanied by an optimistic 
hope that peace could be made perma- 
nent. His trip to Geneva last July to take 
part in developing an agreement on 
means for detecting nuclear weapon tests 
was one of many expressions of this op- 
timism and of his deep devotion to duty. 





The pressures of the deliberations ap- 
parently precipitated Lawrence’s final 
illness, forced him to leave Geneva in 
the midst of negotiations, and brought 
his career to a premature end in Palo 
Alto, California, on 27 August 1958. Lit- 
erally, Ernest Lawrence gave his life for 
peace. 

Lawrence was honored in full meas- 
ure. The awards to him included the 
Nobel Prize for 1939, the Hughes Medal 
of the Royal Society, the Medal for 
Merit, the Faraday Medal, the Amer- 
ican Cancer Society Medal, the Enrico 
Fermi Award, and the first Sylvanus 
Thayer Award. He was a member of 
such learned societies as the National 
Academy of Sciences and the American 
Philosophical Society and recipient of 
many honorary degrees and member- 
ships in foreign societies. 


To his large and handsome family, | 


Lawrence gave devotion and a full meas- 
ure of his cheerful spirit—to Mary 
Biumer, his wife, and to his children 
John Eric, Margaret Bradley, Mary 
Kimberly, Robert Don, Barbara. Hun- 
dale, and Susan. With his brother, John 
Hundale, who came to Berkeley in 1935 
to pioneer in the use of the products of 
the cyclotrons, Ernest maintained an af- 
fectionate camaraderie. 

In speaking of Lawrence’s own work, 
the research that radiated from it, and 
his influence upon his time, one is not 
merely tempted but, rather, compelled 
to use the superlative. One effort to as- 
sess the work of the man who, through- 
out his life, remained very much an un- 
complicated son of the Great Plains was 
made in the citation of the Research 
Corporation’s Scientific Award of 1937, 
which read in part: “Ernest Orlando 
Lawrence has made accessible a new 
world within the nucleus . . . is a vigor- 
ous and inspired pioneer in its explora- 
tion . . . [has opened] vast new areas of 
knowledge. . . . His achievements stand 
with the great work of the ages.” 

GLENN T. SEABORG 
University of California, Berkeley 
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News of Science 


Widening the Nuclear Research 


Resources of 


Britain’s National Institute for Re- 
search in Nuclear Science was set up in 
1957 and the first major piece of equip- 
ment, a 7-Bev proton synchrotron, is 
now being constructed. The aim of the 
new institute is to strengthen the re- 
sources of university research depart- 
ments, not to replace them by a central 
laboratory. The universities will be able 
to use the laboratories of the National 
Institute as out-stations. Several high- 
energy accelerators for use in fundamen- 
tal research have been constructed in 
Britain since the war, at the universities 
of Birmingham, Liverpool, Glasgow, 
and Oxford, and at the Atomic Energy 
Research Establishment, Harwell. All 
are working well and are the centers of 
active research groups, but they must be 
reinforced by accelerators for higher 
energy if a balanced program is to be 
pursued in the future. 


Effective Training Ground 


The type of accelerator needed for 
this purpose would not only be costly in 
money and manpower for construction, 
but would involve large operating, 
maintenance, and development staffs be- 
yond normal university resources. Active 
research in very high energy is neces- 
sary not so much for national prestige 
as for the well-being of the universities 
as a source of young scientists. Moreover, 
an accelerator project is an exceptionally 
effective technological training ground 
and benefits the industrial firms which 
contribute to its construction as well as 
the people who form the design and de- 
velopment team. 

It was for these reasons that the Na- 
tional Institute was founded, and _al- 
though universities will still need to ex- 
tend and develop their nuclear research 
facilities in their own laboratories, they 
will be able to concentrate upon those 
programs which can be supported there 
without overtaxing their present and 
future resources 

The membership of the institute’s 
Governing Board includes senior repre- 
sentatives of Britain’s universities, the 
Royal Society, the University Grants 
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Universities in Britain 


Committee, the Department of Scien- 
tific and Industrial Research, and the 
United Kingdom Atomic Energy Au- 
thority; the chairman is Lord Bridges. 


Identity of Interest 


The Atomic Energy Authority plays 
a special part, since it already possesses 
the scientific, technical, and service re- 
sources necessary for the support of 
major accelerator projects. Moreover, 
the Authority has always devoted a pro- 
portion of its activities to pure research 
in nuclear science as an essential ancil- 
lary to the atomic energy program. For 
example, the Atomic Energy Research 
Establishment at Harwell has its own 
high-energy research program, at present 
centered upon the use of the 110-inch 
synchrocyclotron and the study of de- 
sign problems of large accelerators. 

Thus the Authority has the means to 
produce the equipment required by the 
National Institute, and also has an iden- 
tity of interest with the universities in 
making use of it. The results of the in- 
stitute’s work will be published in open 
literature, and no security clearance 
procedure will be applied to university 
staff working at or visiting its labora- 
tories. 

The first laboratory of the institute, 
named the Rutherford High Energy 
Laboratory in commemoration of Lord 
Rutherford’s work in pioneering nuclear 
physics, is being built alongside the 
Atomic Energy Research Establishment 
at Harwell, but outside the security 
fence. The design and construction of 
the first accelerator, a 7-Bev proton syn- 
chrotron, is being handled by the Atomic 
Energy Authority at the request of the 
Governing Board of the institute. 


Determining Factor 


The choice of 7 Bev was determined 
by the fact that nearly all the known 
phenomena of interest can be observed 
at this energy. The machine is designed 
to produce a high intensity (about 10% 
protons per second), and has been chosen 
to be complementary to the 25-Bev 
CERN (Centre Européen de Recherche 


Nucléaire) accelerator being built in 
Geneva; the CERN accelerator will give 
a lower intensity at a higher energy, and 
will be available to British physicists. 

The magnet will contain 7000 tons of 
steel of special magnetic quality, and 
will be assembled on a ring of about 150 
feet diameter in such a way as to leave 
eight straight, field-free regions between 
the curved portions. One of the eight 
straight sections will be used for the 
radio-frequency accelerating system, an- 
other for the injection apparatus, and 
the remaining six for beam extraction 
systems, targets for bombardment by 
the circulating beam, and beam control 
electrodes. 

The steel yoke, containing the bulk of 
the 7000 tons of steel, is being manufac- 
tured by Joseph Sankey and Sons, Ltd., 
of Bilston, Staffordshire, in some 336 
units each weighing about 20 tons. The 
steel plate is being produced on a con- 
tinuous strip mill at the Port Talbot 
works of the Steel Company of Wales. 
The pole pieces and energizing coils are 
still being designed at Harwell, together 
with most of the rest of the accelerator, 
and contracts have not yet been placed. 


A Special Building 


The machine proper will be housed in 
a concrete building about 200 feet in 
diameter, with about 25 feet of earth 
and concrete overhead and several times 
this thickness around the sides. A con- 
crete wall, 28 feet thick, will separate a 
portion of the magnet ring from ad- 
jacent experimental rooms, into which 
beams of particles will be admitted 
through channels. The experimental 
rooms and the accelerator building will 
be provided with cranes of up to 30 tons 
capacity to lift the massive particle de- 
tection apparatus and components of 
the machine. Excavation was started on 
the site in July 1957, and the main build- 
ing contract was awarded in November 
1957 to W. E. Chivers and Sons, Ltd., of 
Devizes, Wiltshire, England. 

The design of accelerators is not 
straightforward engineering; it also in- 
volves research in physics and develop- 
ment work. A large team of physicists 
and engineers has been assembled on 
this project at Harwell, /and various 
parts of the machine are now in each of 
the successive stages, from calculations 
by theoretical physicists to manufacture 
in industry. It is hoped that construction 
will be completed by the end of 1961, 
but long before that time the institute 
will be setting up teams of nuclear phys- 
icists to prepare apparatus for the initial 
research program. 

T. G. Pickavance, director 
Rutherford High Energy Laboratory, 
National Institute for Research in 
Nuclear Science, 
Harwell, England 
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More Scientists for Europe 


Plans for action by the countries in 
the Organization for European Economic 
Co-operation to increase the supply of 
qualified scientists and engineers have 
been reviewed by the council of the 
OEEC. At a meeting in October to dis- 
cuss the program for the first year, the 
secretary general, René Sergent, outlined 
the actions already taken and the activi- 
ties for the remainder of the first year, 
which include steps to improve the 
teaching of science and mathematics, a 
program for the exchange of senior scien- 
tists, and the support of training insti- 
tutions in highly specialized scientific 
fields. 

The secretary general emphasized that 
action by the OEEC in the scientific 
personnel field grew out of the convic- 
tion that the economic growth of West- 
ern Europe depended in substantial 
measure on the underlying strength of 
its science-based industries. This indus- 
trial strength is possible only if the coun- 
tries of Western Europe make full use of 
their human resources. 

Sergent also announced that the policy 
for the second year will be considered 
by the council on 15 December. In con- 
junction with this announcement, the 
U.S. Government offered to increase its 
contribution to the program from $500- 
000 to up to $750,000, to be matched 
by an equal contribution from the 
OEEC countries. 

The OEEC will in the next year, 
through a program already developed by 
the Governing Committee for Scientific 
and Technical Personnel, take the fol- 
lowing steps. 

1) Improve the data on the demand 
and supply of scientists and engineers. 
Specific proposals for improving fore- 
casting techniques and establishing inter- 
national comparability of definition and 
equivalence of professional titles are in- 
cluded in the program. Improve the 
teaching of science and mathematics at 
the secondary-school level. OEEC’s 
Office of Scientific and Technical Per- 
sonnel has already sponsored two inter- 
national demonstration courses for sec- 
ondary-school teachers and supervisors at 
Keele University in Great Britain and at 
Tutzing in Germany. A third course, 
principally concerned with the teaching 
of mathematics, will be held at Sévres 
in November. Approximately 122 educa- 
tors from 18 countries will have partici- 
pated in these sessions. 

3) Increase the flow of senior scien- 
tists among training or research institu- 
tions in member countries to exchange 
techniques and strengthen the training 
institutions. A program of senior visiting 
fellowships financed from a general fund 
will be put into action immediately. 

4) Support the growth of individual 
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institutions with special competence for 
giving training in important highly spe- 
cialized fields; these institutions are to be 
open to students from .any of the mem- 
ber countries. Proposals for the support 
of training centers of this kind are now 
being jointly drawn up by several of the 
member countries that have agreed to 
collaborate in this scheme. 

5) Identify the most effective means 
of providing opportunity for additional 
scientific and technical training to those 
already in industry. A special study of 
effective techniques now in practice in 
the member countries will be undertaken 
to provide information that will make 
possible more widespread use of these 
schemes throughout the OEEC com- 
munity. 

6) Conduct an annual review of de- 
velopments in the training and utiliza- 
tion of scientific and technical personnel 
in each of the participating countries, 
thus identifying techniques that might 
be used in another country, and at the 
same time showing the areas where in- 
ternational action can be most effective. 
The first series of these annual reviews 
will be inaugurated by an examination 
of the programs of scientific personnel of 
the United Kingdom, Denmark, and 
Norway; this will take place in Novem- 
ber. The inquiry conducted in these 
countries, by teams of international spe- 
cialists, will culminate in a meeting in 
Paris on 2 and 3 December that is to be 
attended by senior officials of the coun- 
tries being examined, an international 
panel of experts composed of members 
of the examining teams, and the OEEC 
Governing Committee. Surveys of the re- 
maining countries are scheduled through- 
out the year at approximately 6-week 
intervals. 

At the October meeting the secretary- 
general expressed the hope that the pro- 
gram would continue to have the active 
interest and support already given it by 
industrial, labor, educational, and _pro- 
fessional scientific and technical groups. 
In this connection, he noted with satis- 
faction the resolution adopted recently 
by the Consultative Assembly of the 
Council of Europe; this resolution rec- 
ommended that the Committee of Min- 
isters of the Council of Europe support 
the Council of the OEEC in its activities 
in this field. 


Scientific Information Conference 


The problem of the storage and re- 
trieval of scientific information will be 
explored by specialists from more than 
a dozen countries at an International 
Conference on Scientific Information, to 
be held at the Mayflower Hotel in 
Washington, D.C., 16-21 November, 
under the sponsorship of the National 





Academy of Sciences—National Research 
Council, the National Science Founda- 
tion, and the American Documentation 
Institute [for program outline, see Sci- 
ence 126, 464 (29 Aug. 1958)]. With- 
out convenient and rapid access to data 
from previous research, there can be no 
real scientific progress. Under ideal 
circumstances, all such data are first 
published in full for workers in the im- 
mediate field; then abstracted for inter- 
disciplinary dissemination; indexed, codi- 
fied, microfilmed or otherwise processed 
for storage; and, finally, retrieved in li- 
brary search. 

During recent years, however, the out- 
pouring of data has all but overwhelmed 
the small group of abstractors, indexers, 
and other information specialists. More 
scientific information is being produced 
than can effectively be stored and re- 
trieved, and that body of information is 
said to be doubling every 10 years. 

Since the nature and scope of the 
problem was first examined formally by 
the Royal Society of London in 1948 
and UNESCO in 1949, various solutions 
have been offered, including many in- 
genious proposals for the use of me- 
chanical and electronic aids in the prepa- 
ration of material for storage and 
retrieval. Some of these methods have 
already been put to use and will be de- 
scribed at the conference; others, such 
as mechanical devices for translating and 
abstracting, are still in the design or con- 
jectural stages. 

Although there is some controversy 
over the most promising solutions to the 
problem of storage and retrieval, there 
is little disagreement about its magni- 
tude. At the present time, many investi- 
gators find it less expensive to conduct 
laboratory experiments anew than to 
search for previously reported data, even 
though their existence can be taken for 
granted, 

The conference program, which has 
been 3 years in preparation, will include 
discussions of the kind of information 
scientists need, the effectiveness of pres- 
ent-day systems for organizing informa- 
tion, intellectual and mechanical prob- 
lems encountered in the development of 
new systems, the search for a general 
theory, and finally, a consideration of the 
responsibilities of government, profes- 
sional societies, universities, and indus- 
try in the field of information services. 

Two unusual features of the confer- 
ence reflect painstaking efforts on the 
part of the organizers to deal directly 
with the problems under discussion: 

1) To make more effective use of 
conferees’ time, none of the 75 papers 
selected for presentation at the confer- 
ence will be read during the meeting; 
instead, full-text preprints of all papers, 
in 1500-page volumes, have been made 
available to the discussants in advance 
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of the meeting. Preprints are also. being 
distributed to all contributors and regis- 
tered observers. 

2) With a thought to future experi- 
mentation, the typography of the pre- 
print volume was designed so that the 
perforated tapes used in its monotype 
composition might some day be run 
through a computer system for statistical 
analysis. 


U.N. Atomic Conference 
Proceedings 


The United Nations published on 20 
October the first printed volume of the 
Proceedings of the Second United Na- 
tions International Conference on the 
Peaceful Uses of Atomic Energy held in 
Geneva 1-13 September 1958. The vol- 
ume, entitled Survey of Raw Material 
Resources, is volume 2 of the 33-volume 
series which will be published in Eng- 
lish. The English version of the proceed- 
ings will contain all of the 2135 scien- 
tific papers that were submitted to the 
conference by 46 governments and six 
intergovernmental organizations, as well 
as the discussions held during the confer- 
ence and the evening lectures delivered. 

It is expected that the remaining 32 
volums of the English version will appear 
before June 1959; some of the volumes 
are already in the press. To ensure the 
speedy publication of this large body of 
scientific material, one of the largest sin- 
gle, publishing ventures ever undertaken, 
the services of printers in Switzerland, 
France, England, Canada, and_ the 
United States have been engaged. 

A special scientific editing team has 
been at work since last April preparing 
the material for publication and is cur- 
rently working in Geneva. The size of 
the task can be judged from the fact 
that the publishing schedule calls for the 
publication in volume form within 8 
months of approximately 15,000 illustra- 
tions and 39,000 manuscript pages. 

Abridged editions of the proceedings 
will be published in French, Spanish, 
and Russian during roughly the same 
period and on a similar schedule as the 
English edition. The abridged versions 
will contain all papers orally presented 
at the conference, all papers originally 
presented in the language of the version 
concerned, the records of all conference 
sessions, and a limited number of other 
especially selected papers. The abridged 
versions are expected to consist of 12 or 
13 volumes. The French and Spanish 
volumes will be prepared and published 
in Europe. The Russian edition will be 
prepared in Moscow. 

The United Nations has made special 
arrangements to inform interested read- 
ers in all areas of the availability of these 
volumes and to facilitate the purchase 
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both of complete sets and individual vol- 
umes. Orders for the complete English 
edition will be filled until 30 November 
at the special prepublication price of 
U.S. $435, £155 (sterling), F. 1860 
(Swiss) (or the equivalent in local cur- 
rencies), Orders may be placed with the 
United Nations, New York or Geneva, 
or with leading bookstores throughout 
the world. Payment in local currency 
may be made in all countries. 


Conquest 


Man’s struggle to master the sea is 
one of the subjects of the program in the 
“Conquest Science Series” that will be 
shown on 16 November over the CBS 
Television Network, 5:00 to 6:00 p.m., 
E.S.T. The television report will explore 
the birth and death of waves and the 
effort to end erosion. The program on 
waves is being offered in cooperation 
with the U.S. Army Corps of Engineers 
and the U.S. Soil Erosion Board in 
Washington, D.C. 

The “Conquest” presentation will also 
show a brain operation being performed 
at Johns Hopkins University by Earl 
Walker, well-known neurosurgeon. He 
will be assisted in the report on the brain 
by Robert B. Livingston and Edward 
Evarts of the National Institutes of 
Health, James Olds of the University of 
Michigan, and Neil Miller of Yale Uni- 
versity. 

“Conquest” is presented in coopera- 
tion with the AAAS and the National 
Academy of Sciences. It is sponsored by 
the Monsanto Chemical Company. 


News Briefs 


Researchers ard clinicians from all 
parts of the country met in Washington 
on 27 October to lay groundwork for new 
research on the effects of tranquilizers 
and other drugs on children. The con- 
ference was called by the Psychophar- 
macology Service Center of the U.S. 
Public Health Service’s National Insti- 
tute of Mental Health. 

* * * 

The second issue of the Index to Plant 
Chromosome Numbers, compiled from 
nearly 300 journals published in 1957, is 
now ready for distribution. There are 
approximately 2000 listings of original 
chromosome counts from the entire plant 
kingdom and a bibliography of 196 pa- 
pers from which the listings were taken. 
Preparation of the Index has been sup- 
ported in part by a grant from the Na- 
tional Science Foundation. The price of 
each issue is $1. Orders for subscriptions 
may be sent to: Dr. C. Ritchie Bell, De- 
partment of Botany, University of North 
Carolina, Chapel Hill, N.C. 


The first successful rearing in the lab- 
oratory of the commercially important 
blue crab has been reported by John D. 
Costlow, research associate at the Duke 
University Marine Laboratory, Beaufort, 
N.C. 

* * * 

The Council of the Oak Ridge Insti- 
tute of Nuclear Studies held its 14th 
annual meeting in Oak Ridge, Tenn., on 
21 October and elected Fisk University 
as its 37th sponsoring university. James 
R. Lawson, head of the department of 
physics at Fisk, was named to represent 
the university on the ORINS Council, 
which is composed of one delegate from 
each sponsoring institution. The council 
elected as its new chairman Robert T. 
Lagemann, head of the Vanderbilt Uni- 
versity department of physics. 

* * * 


The Expert Panel on Tick-Borne Dis- 
seases of Livestock, formed by the Food 
and Agriculture Organization of the 
United Nations and the International 
Office of Epizootics, will hold its inaugu- 
ral meeting in London 24-29 November. 
Discussions on the various tick-borne dis- 
eases will include control of the tick-vec- 
tors, research methods and techniques for 
studying the organisms that cause tick 
fever in cattle, and recent developments 
in regard to the control of these diseases 
in the various countries represented. 

* * * 

The Atomic Energy Commission has 
announced the start of construction on 
a pilot plant at its National Reactor 
Testing Station, Idaho, for calcining 
high-level radioactive liquid waste prod- 
ucts. The $6 million waste calcination 
facility is designed to reduce high-level 
liquid radioactive wastes to safer and 
more storable solids. Laboratory and 
pilot-plant models have demonstrated 
that the calcining process will reduce 
the volume of liquid waste to about one- 
seventh of its present bulk. 

* * * 


The Haffkine Institute, Bombay, In- 
dia, will be celebrating its diamond ju- 
bilee, 10-14 January 1959. The celebra- 
tions will be inaugurated by the president 
of the Republic of India. The program 
will include lectures and seminars on 
such topics as plague, cholera, rabies, 
influenza, poliomyelitis, snakes and ven- 
oms, and insect resistance to insecticides. 
These sessions will be on an international 
level of participation. All scientists are 
cordially invited to attend. 


Grants, Fellowships, and Awards 


General. The National Academy of 
Sciences—National Research Council will 
again assist the National Science Foun- 
dation with its eighth regular predoctoral 
and postdoctoral fellowship programs. 


1127 








The NSF plans to award approximately 
1000 graduate and 200 postdoctoral fel- 
lowships during the 1959-60 academic 
year. The evaluation of each candidate’s 
application is made by the Academy- 
Research Council selection panels and 
boards. The National Science Founda- 
tion will make the final selection of fel- 
lows and will announce the awards on 
15 March 1959. 

These fellowships are open only to 
citizens of the United States and are 
awarded solely on the basis of ability. 

Graduate fellowships are available to 
those who are working toward the mas- 
ters’ or doctoral degrees in the first, in- 
termediate, or terminal year of graduate 
study. College seniors who expect to re- 
ceive a baccalaureate degree during the 
1958-1959 academic year are also eligi- 
ble to apply. Postdoctoral fellowships are 
available to individuals who, as of the 
beginning of their fellowship tenure, 
have a Ph.D. in one of the fields of eligi- 
bility or who have had research training 
and experience equivalent to that rep- 
resented by such a degree. In addition, 
holders of the M.D., D.D.S., or D.V.M. 
degree, who wish to obtain further train- 
ing for a career in research, are eligible 
provided they can present an acceptable 
plan of study and research, “Awards are 
not made to individuals to pursue a 
course of study designed to prepare them 
further for careers in medical practice 
and comparable fields; however, appli- 
cations will be accepted from those who 
intend to obtain further training in one 
of the medical sciences directed toward 
a career in research.” 

All applicants for graduate (predoc- 
toral) awards will be required to take an 
examination designed to test scientific 
aptitude and achievement. This exami- 
nation, administered by the Educational 
Testing Service, will be given on 19 
January 1959 at designated centers 
throughout the United States and certain 
foreign countries. 

The annual stipends for graduate fel- 
lows are as follows: $1800 for the first 
year; $2000 for the intermediate year; 
and $2200 for the terminal year. The 
annual stipend for postdoctoral fellows 
is $4500. Dependency allowances will be 
made to married fellows. Tuition, labo- 
ratory fees, and limited travel allow- 
ances will also be provided. 

Further information and application 
materials may be obtained from the Fel- 
lowship Office, National Academy of 
Sciences—National Research Council, 
2101 Constitution Ave., NW, Washing- 
ton 25, D.C. The deadline for the receipt 
of applications for regular postdoctoral 
fellowships is 22 December 1958 and for 
graduate fellowships, 5 January 1959. 

Neuromuscular diseases, The Sister 
Elizabeth Kenny Foundation has an- 
nounced continuation of its program of 
postdoctoral scholarships to promote 
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work in the field of neuromuscular dis- 
eases. These scholarships are designed 
for scientists at or near the end of their 
fellowship training in either basic or 
clinical fields concerned with the broad 
problem of the neuromuscular diseases. 

The Keriny Foundation scholars will 
be appointed annually, Each grant will 
provide a stipend for a 5-year period at 
the rate of $5000 to $7000 a year, de- 
pending upon the scholar’s qualifications. 
Candidates from medical schools in the 
United States and Canada are eligible. 
Inquiries regarding details of the pro- 
gram should be addressed to: Dr. E. J. 
Huenekens, Medical Director, Sister 
Elizabeth Kenny Foundation, Inc., 2400 
Foshay Tower, Minneapolis 2, Minn. 

Teacher training. The National Sci- 
ence Foundation invites universities, col- 
leges, and other nonprofit institutions 
with appropriate research facilities to 
submit proposals for support of Research 
Participation Programs for Teacher 
Training. The NSF will support a lim- 
ited number of experimental programs 
which will provide research experience 
during the summer months for teachers 
of science and mathematics in high 
schools and small colleges. The founda- 
tion will supply stipends and travel funds 
for approximately 700 teachers and will 
provide for expendable supplies, secre- 
tarial and administrative assistance, and 
other institutional costs directly attrib- 
utable to the teacher training aspects of 
the programs. 

Suggestions for preparation of pro- 
posals may be obtained from the Special 
Projects in Science Education Section, 
Scientific Personnel and Education Di- 
vision, National Science Foundation, 
Washington 25, D.C. Proposals for pro- 
grams beginning in the summer of 1959 
should be comprehensive for all partici- 
pating departments within an_institu- 
tional unit, and should be received by 
the Foundation not later than 1 Decem- 
ber 1958. 


Scientists in the News 


SEVERO B. OCHOA, the newly des- 
ignated recipient of the 1958 Borden 
Award for “outstanding contributions to 
medical research” and professor and 
chairman of the department of biochem- 
istry of New York University College 
of Medicine, was the guest of honor at 
a reception given for him by his col- 
leagues at N.Y.U.—Bellevue Medical 
Center on 20 October. Ochoa received 
the Borden Award at the traditional din- 
ner given during the annual meeting of 
the Association of American Medical 
Colleges, which was held this year at 
the Sheraton Hotel in Philadelphia, Pa., 
on 13 October. Ochoa was selected par- 
ticularly for “isolation of the enzyme in 
crystalline form which catalyzes the con- 


densation of oxaloacetic acid and acetyl 
coenzyme A to form citric acid and for 
his discovery and studies of polynucleo- 
tide phosphorylase.” 

A compound apparently identical with 
the substance forming the basis of gene- 
tic inheritance in all living cells was syn- 
thesized -by Ochoa and a team of 
scientists under his direction. This 
achievement is expected to shed increas- 
ing light on the basic chemistry of life, 
normal and abnormal; already it is con- 
sidered a major step in the study of such 
abnormal growth as is involved in can- 
cer. 


ALAN T. WATERMAN, director of 
the National Science Foundation, and 
G. STAFFORD WHITBY, professor 
emeritus of rubber chemistry, Univer- 
sity of Akron, received honorary degrees 
on 3 October during the observance of 
the 50th anniversary of the teaching of 
rubber chemistry at the University of 
Akron. 


HERBERT C. BROWN, professor of 
chemistry at Purdue University and spe- 
cialist in the chemistry of boron—a 
promising source of high-energy jet fuels 
—has won the 1959 William H. Nichols 
Medal of the American Chemical So- 
cietyss New York Section. The gold 
medal will be presented at a section 
dinner in March. 


VICTOR A. KOVDA of the U.S.S.R. 
has been appointed director of 
UNESCO’s Department of Natural Sci- 
ences, succeeding PIERRE AUGER of 
France, He will take up the post on | 
January 1959. During the General Con- 
ference of UNESCO, which opens 4 No- 
vember in Paris, he will serve as a con- 
sultant to the director-general on matters 
affecting the program of the department. 

Kovda has been director of the Labo- 
ratory of Soil Reclamation at the Soil 
Science Institute, Moscow, since 1940, 
and since 1953 he has been professor of 
soil science at Moscow State University. 
He is a corresponding member of the 
Academy of Sciences of the U.S.S.R., 
vice-Chairman of the Fifth Commission 
of the International Society of Soil Sci- 
ence, and Chairman of the U.S.S.R. 
Arid Zone Committee. 


ROBERT D. HUNTOON has been 
appointed to the newly created position 
of deputy director of the National Bu- 
reau of Standards. In this post, he will 
serve as alternate to the director in ex- 
ternal matters and will exercise day-to- 
day direction and review of bureau pro- 
grams. He will continue as associate di- 
rector for physics. 


Sir HANS A. KREBS, Whitley pro- 
fessor of biochemistry, Oxford Univer- 
sity, recently presented two lectures at 
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the University of Texas Medical Branch, 
Galveston. The first, the Daniel W. 
Kempner Memorial Lecture, was on 
“The Regulation of Metabolic Proc- 
esses,” and the second, a Sigma Xi Lec- 
ture, was on “Synthesis of Cell Constitu- 
ents from Two-Carbon Compounds.” 


JOSEPH C. HINSEY, director of the 
New York Hospital—Cornell Medical 
Center, received the first annual Abra- 
ham Flexner Award for distinguished 
service to medical education on 13 Oc- 
tober at the 69th annual meeting of the 
Association of American Medical Col- 
leges in Philadelphia. Former dean of 
Cornell University Medical College 
(1942-53), Hinsey continues to be pro- 
fessor of neuroanatomy there. In 1952 
he served on the President’s Commis- 
sion on Medical Needs of the Nation. 
Currently he is chairman of the China 
Medical Board of New York and serves 
on the governing boards of the Memorial 
Hospital for Cancer and Allied Diseases, 
the Sloan-Kettering Institute, and Cor- 
nell University. He has been associate 
editor of the Journal of Neuropathology 
and Experimental Neurology since 1942. 


The Albany Medical College, Union 
University, has conferred its second an- 
nual Honorary Lecture Award on PAUL 
A. WEISS, member of the Rockefeller 
Institute for Medical Research, and pro- 
fessor and chairman, department of 
developmental biology. The award, con- 
sisting of an honorarium and _ plaque, 
was presented on 9 October at the Al- 
bany Medical College. Weiss accepted 
the award with an address on “Biologi- 
cal Foundations of Tissue Repair.” 


The Public Health Service has an- 
nounced three staff, changes at the Na- 
tional Institutes of Health in Bethesda, 
Md. 

C. J. Van SLYKE, now an associate 
director of NIH, will become deputy 
director. 

KENNETH M. ENDICOTT, now 
chief of the Cancer Chemotherapy Na- 
tional Service Center, National Cancer 
Institute, will become an associate direc- 
tor of NIH. His area of special staff 
responsibility will be the training pro- 
grams and activities of the institutes’ 
eight operating programs. 

RICHARD L. SEGGEL, now direc- 
tor of the Office of Management Policy 
in the Department of Health, Educa- 
tion, and Welfare, will become executive 
officer of NIH. He will succeed AL- 
BERT F, SIEPERT, recently named 
business manager of the newly created 
National Aeronautics and Space Admin- 
istration. 

Van Slyke, Endicott, and Seggel will 
all serve on the immediate staff of the 
director of the National Institutes of 
Health, James A. Shannon. 
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The Brewster Memorial Award, the 
highest honor of the American Ornith- 
ologists’ Union, has been awarded to 
ARLIE W. SCHORGER, professor of 
natural history at the University of Wis- 
consin, for his work on the passenger 
pigeon. The union, an organization com- 
posed of scholars and laymen concerned 
with bird study, recently held its 75th 
anniversary meeting at the American 
Museum of Natural History. Schorger 
is the author of The Passenger Pigeon: 
Its Natural History and Extinction, con- 
sidered to be the most comprehensive 
work ever written about this extinct 
species. Once one of the world’s most 
abundant birds, the last passenger pigeon 
died in captivity in 1914. 


DONALD B. LINDSLEY, professor 
of psychology at the University of Cali- 
fornia, Los Angeles is delivering the nine 
William James lectures at Harvard Uni- 
versity. The lecture series, on the sub- 
ject, “Brain Organization and Behavior,” 
is scheduled for nine successive Mon- 
days: 20 and 27 October; 3, 10, 17, and 
24 November; and 1, 8, and 15 Decem- 
ber. All lectures are open to the public. 
In addition, Lindsley is conducting a 
graduate seminar during the fall term 
on the psychophysiology of brain func- 
tion. 


ARTHUR C. COPE, chairman of the 
department of chemistry at Massachu- 
setts Institute of Technology, has re- 
ceived the Charles Frederick Chandler 
Medal, which is awarded annually by 
Columbia University in recognition of 
achievement in pure or applied chem- 
istry. Cope was honored for his pioneer- 
ing work on the chemistry of medium- 
sized ring compounds and for his recog- 
nition of the transannular reaction, a 
new and unsuspected phenomenon in 
organic chemistry. 


A. J. MACINTYRE of King’s Col- 
lege, University of Aberdeen, Scotland, 
is serving this year as visiting research 
professor of mathematics at the Univer- 
sity of Cincinnati, a new position in the 
Graduate School of Arts and Sciences. 


HELEN A. HUNSCHER, chairman 
of the department of home economics 
at Western Reserve University, has been 
named the 1958 recipient of the Mar- 
jorie Hulsizer Copher Award, highest 
honor in the field of dietetics. 


CHARLES G. MILLER, chemist and 
physicist, has been appointed director of 
research and development for the Iso- 
topes Specialties Company, a division of 
the Nuclear Corporation of America. 
He is on leave from the University of 
California at Santa Barbara, where he 
is associate professor of physics and chief 
scientist of the radiological unit. 


Recent Deaths 


JOSEPH ARONSON, Philadelphia, 
Pa.; 69; professor of bacteriology at the 
Henry Phipps Institute of the University 
of Pennsylvania; professor of bacteriol- 
ogy and pathology at the University of 
Arkansas, 1911-14; was making a study 
of leprosy in Paramaribo, Surinam, at 
the time of his death; 18 Oct. 

LAWRENCE B. CHENOWETH, 
Cincinnati, Ohio; 67; professor emeritus 
of hygiene at the University of Cincin- 
nati; taught at Cornell University be- 
fore joining Cincinnati in 1920; presi- 
dent of the American College Health 
Association in 1949, and former national 
president of Phi Epsilon Kappa; 17 Oct. 

CLAYTON S. HITCHINS, New 
Haven, Conn.; 46; assistant clinical pro- 
fessor of obstetrics and gynecology at the 
Yale University School of Medicine; 
former chief of obstetrics at Grace-New 
Haven Community Hospital; 14 Oct. 

OTTO HORNUNG, Jarvis Island, 
Gilbert Islands; American meteorologist, 
who was collecting data for the Interna- 
tional Geophysical Year program on 
Jarvis Island in the Pacific; 11 Oct. 

Sir DOUGLAS MAWSON, Adelaide, 
Australia; 76; noted antarctic explorer; 
until the International Geophysical Year, 
was the only trained scientist to lead 
major antarctic expeditions; professor of 
geology and mineralogy at Adelaide 
University, 1920-54; in three trips be- 
tween 1907 and 1931, helped to map 
2,250,000 square miles of Antarctica for 
Australia; established the first radio sta- 
tion in Antarctica; 14 Oct. 

ROBERT REDFIELD, Chicago, III.; 
60; professor of anthropology at the Uni- 
versity of Chicago; specialist on life in 
primitive villages in Mexico, Yucatan, 
and Guatemala; chairman of the depart- 
ment of anthropology of the University 
of Chicago, 1947-49; and dean of the 
university’s Division of Social Sciences, 
1934-46; had been a visiting professor 
and lecturer at universities in Paris, In- 
dia, and Peiping; 16 Oct. 

IRVING J. SANDS, New York, N.Y.; 
67; neurologist and psychiatrist; associ- 
ate clinical profesosr of neurology at the 
College of Physicians and Surgeons of 
Columbia University from 1919 until his 
retirement in 1956; author/of Abnormal 
Behavior and Neuropsychiatry for 
Nurses; 21 Oct. 

JOHN S. STEWART, New York, 
N.Y.; 69; metallurgical engineer who 
worked in Canada, the Soviet Union, 
and the Belgian Congo; designed a lead 
smelter in Yugoslavia; developed an im- 
proved blast furnace in 1948; 14 Oct. 

S. BENTON TALBOTT, Elkins, 
W.Va.; 56; since 1933 head of the de- 
partment of biology at Davis and Elkins 
College, Elkins, W.Va.; former dean of 
the college and president of the West 
Virginia Academy of Science; 16 July. 
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Book Reviews 


The March of Archaeology. C. W. 
Ceram. Knopf, New York, 1958. 
xviii + 326 pp. Illus. $15. 


This latest work from the facile pen 
of Ceram is a companion volume to his 
earlier Gods, Graves, and Scholars and 
was planned in conjunction with that 
book. The pattern is similar, and the 
contents include the same general sub- 
ject matter. In the present instance, how- 
ever, the story is mainly told by pictures, 
the text being held to a minimum. The 
illustrations used were selected after long 
and careful sorting of pictorial material 
in institutions both in this country and 
abroad. Many are reproductions of new 
photographs, published for the first time. 
For the earlier periods of archeological 
activity, the excavation work and many 
of the finds are illustrated by contem- 
porary drawings and engravings, while 
excavation work and finds relative to re- 
cent researches are depicted in excellent 
photographs. 

For the most part, the archeology re- 
viewed by Ceram is that generally re- 
ferred to as “classic.” This is attributable 
to his purpose in preparing the book— 
namely, the tracing of the historical and 
cultural continuity extending from Su- 
meria through Babylon, Assyria, Crete, 
Greece, and Rome to modern times. 
There is no reference to or discussion of 
the vast field of prehistoric archeology 
and the unraveling of the story of the 
cultural growth which led to the tremen- 
dous revolution in man’s way of life that 
occurred in the New Stone Age, when 
he became a food producer instead of a 
food gatherer and was able to turn his 
efforts to things which culminated in the 
art objects and great cities described by 
Ceram. 

In Book I the story begins with the 
finding in 1485, by workmen along the 
Appian Way, of a sarcophagus contain- 
ing the perfectly preserved body of a 
girl of ancient Rome; it continues on 
through the discovery of the buried cities 
of Pompeii and Herculaneum and the 
part played by Johann Joachim Winckel- 
mann in helping archeology get under 
way as a scholarly study of antiquity; it 
follows Heinrich Schliemann in_ his 
search for and finding of fabled Troy, 
his excavations there, and the subsequent 
completion of the Schliemann projects 
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at Troy, Mycenae, and Tiryns by Arthur 
Evans. 

Book II pertains to Egypt and starts 
with the observations of the German 
traveler Johannes Hellfrich, made in 
1565, when he first saw the sphinx near 
the great pyramids; discusses the signifi- 
cance of the Egyptian sphinx and the 
work of numerous men who have tried 
to solve its riddle; describes the various 
pyramids and explains their purpose; 
gives careful consideration to the subject 
of mummies and mummification; and re- 
views the extensive excavations in the 
tombs in the Valley of the Kings, from 
the days of frankly acknowledged loot- 
ing to the most recent and strictly scien- 
tific digging. Attention is also given to 
hieroglyphs, to the Rosetta stone, and to 
the deciphering of Egyptian inscriptions, 

In Book III stories of early travelers 
to Babylon and Persepolis are recounted, 
the problems involved in the decipher- 
ment of cuneiform script are presented, 
and the excavations by Austen Henry 
Layard in the palaces of Nineveh, by 
Robert Koldewey at Babylon, and by 
Leonard Woolley at Ur are described. 
In the case of the latter there is refer- 
ence to the methods employed in digging 
and preserving archeological materials. 

The author digresses from his general 
Old World theme in Book IV and con- 
siders Middle American archeology— 
that is, the manifestations in Mexico and 
Central America. In that connection he 
reviews the first accounts of the conquest 
of Mexico, illustrating his remarks with 
pictures from native manuscripts record- 
ing the event, and tells how the Span- 
iards almost wiped out all possibility of 
understanding the history of the area by 
their methodical extirpation of the In- 
dian culture. The impression made. by 
the first specimens of Indian art to reach 
Europe is described, and several picto- 
graphic native manuscripts are consid- 
ered in detail. Attention is given to the 
work of the early explorers Kingsbor- 
ough, Waldeck, Stephens, and Cather- 
wood, and illustrations from their publi- 
cations are an important feature of the 
book. Reference is made to the impor- 
tant studies of the Abbé Brasseur de 
Bourbourg and, of course, to the more 
recent investigations by scholars from the 
United States and Mexico. The possi- 
bility of Egyptian and East Indian influ- 





ences is reviewed, and the objections of 
Americanists to such ideas: are men- 
tioned. 

Book V is devoted to retrospect and 
perspective and includes a chronological 
table of the history of archeology as it is 
delineated in the pages of this volume. 
In it the author points out that the 322 
illustrations show Western man’s growing 
awareness of his own past and illustrate 
the fact that, as more knowledge be- 
comes available, the past is assuming 
wider and more global meanings. With 
respect to new discoveries he mentions 
the Dead Sea scrolls, recent finds in 
Jericho, the new information on the 
Hittites, wall frescoes in the Maya area, 
and the results now being obtained from 
underwater archeology and aerial sur- 
veys. 

In his introduction Ceram calls atten- 
tion to the fact that this volume, like its 
predecessor, is a literary work rather than 
a scientific one. In that he is correct. 


The lay reader no doubt will find much ~ 


of interest in this “picture book to be 
read” and should add to his fund of 
knowledge by perusing it. Specialists may 
find some items which will be new to 
them. The chronological table will be 
useful for purposes of reference, although 
there may be disagreement about the im- 
portance of some of the discoveries which 
are included and about the omission of 
others. The numerous black and white 
illustrations are well chosen, and the 16 
color plates, showing a wide variety of 
subjects, are unusually good. 

As the publishers suggest, those who 
have read Gods, Graves, and Scholars 
will unquestionably enjoy this book, but 
it should prove equally enjoyable to 
those who are not familiar with its pre- 
decessor. It deals with art and archeol- 
ogy rather than with straight archeology, 
and for that reason it will no doubt be 
well received by the general reader. 

Frank H. H. Roserts, Jr. 
Bureau of American Ethnology, 
Smithsonian Institution 


Queues, Inventories and Maintenance. 
The analysis of operational systems 
with variable demand and_ supply. 
Philip M. Morse. Wiley, New York; 
Chapman and Hall, London, 1958. 
ix + 202 pp. illus. $6.50. 


This is the first of what should be a 
very useful series of publications in the 
field of operations research. It is planned 
as a kind of expanded introduction to 
queuing theory; a second monograph is 
to be devoted to computational methods, 
machine techniques, and numerical 
tables applicable to the problems dis- 
cussed in the present book. A possible 
third volume will be concerned with de- 
tailed solutions (with tables) of main- 
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tenance problems, to which the present 
book devotes a chapter. 

Queuing theory was born over half a 
century ago, when Erlang analyzed tele- 
phone-traffic problems. Fluctuations in 
service demands, as varying numbers of 
customers began to dial numbers, posed 
problems in the utilization of facilities. 
To handle peak loads with zero or negli- 
ble waiting time would require uneco- 
nomically large facilities. Inadequate ca- 
pacity leads to intolerable delays and 
customer dissatisfaction. This combina- 
tion of a fluctuating demand for service 
coupled with penalties if too much or 
too little servicing capacity is provided 
is characteristic of queuing problems. 

It is only in the last decade or so that 
the ubiquity of problems of this sort has 
been recognized and that “nontele- 
phonic” studies have been made. The 
stacking of airplanes over an airport and 
the building of frequently idle runways 
are the penalty brackets of fluctuating 
air traffic. Similar problems arise with 
respect to toll booths on_ highways, 
bridges, and tunnels; docking facilities 
in ports; scheduling of public transpor- 
tation; maintenance of inventories (here 
the penalty brackets are lost orders and 
excessive inventory costs); choice of the 
proper number of clerks and checkout 
aisles in a supermarket, of telephone 
clerks in a telephone-order retail busi- 
ness, of the number of spaces in a park- 
ing lot; or determination of the size of 
the maintenance crew needed to keep a 
number of machines in operation when 
breakdown occurs randomly. 

One suspects that there must be many 
similar cases which are somewhat dis- 
guised, such as that of a manufacturing 
establishment with a variable demand 
for a particular technical service. The 
decision here is whether to contract for 
the services or acquire the necessary 
capability to perform them. Another case 
might be that in which one must decide 
whether to establish an enterprise when 
competing enterprises already exist.. This 
could be profitable if customer queues 
have engendered dissatisfaction but could 
be disastrous if adequate service is avail- 
able. Here, of course, the availability of 
other techniques of competition compli- 
cates the problem. When adequate serv- 
ice pre-exists, however, this factor might 
only shift the impact of the disaster to a 
different victim or otherwise distribute 
the losses. 

This book will appeal to specialists in 
operations ‘research and to others con- 
cerned with the technicalities of queuing 
problems in whatever context they occur. 
It partly fills a gap in the textbook litera- 
ture which will be even better filled when 
the later monographs of the series ap- 
pear. The mathematical level is not diffi- 
cult, though mathematical maturity is 
assumed. As one would expect, some 
knowledge of probability theory is taken 
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for granted. Indeed, I felt on a number 
of occasions that if the author had made 
a little more allowance for the “rusti- 
ness” of the mathematics of many scien- 
tists, ease of reading would be greatly 
increased for nonspecialists in operations 
research and the book would also appeal 
to many of the more able undergradu- 
ates. As it stands, probably only graduate 
students and the ablest undergraduates 
will be able to get through it. 

The book’s 11 chapters discuss arrival 
and service time distributions, single and 
multiple exponential channels, simula- 
tion of nonexponential distributions, 
transients, infinite queues, queue disci- 
pline and priorities, and problems of in- 
ventory control and of maintenance of 
equipment. Tables and graphs of rele- 
vant functions are provided. Calcula- 
tions are made showing how to evaluate 
the balance between service cost and 
customers lost and between mean wait 
and service cost; customer impatience is 
discussed. Optimization of the number of 
service channels, effects of priorities on 
delays, and a number of inventory and 
maintenance “strategies” are also consid- 
ered. 

Jerome RorHsTEIN 
Edgerton, Germeshausen & Grier, Inc. 
Boston, Massachusetts 


The Chemistry of the Steroids. W. 
Klyne. Methuen, London; Wiley, New 
York, 1957. 216 pp. Illus. $3.50, 

Chemistry of the Steroids. Charles W. 
Shoppee. Academic Press, New York; 
Butterworths, London, 1958. vii + 314 
pp. $9. 


These two monographs with the minor 
difference in title are written with a 
widely different end in view. The small 
monograph by Klyne is intended _pri- 
marily for the nonchemical reader, and 
the major. emphasis is given to the ster- 
oid hormones. It attempts to lay a foun- 
dation for the subject and to indicate the 
major properties and reactions of the 
naturally occurring steroids and their 
relatives. To me, the treatment appeared 
too specialized for biologists and perhaps 
better suited to a chemist interested in 
an introduction to this field of natural 
products, A series of references to re- 
views and texts appears at the end of the 
book. 

Shoppee’s monograph “sets out to pre- 
sent as concisely as possible the present 
state of knowledge.” The more impor- 
tant references up to the end of 1955 
and a few in 1956 are cited; this listing 
appears to. be relatively complete. The 
highly compressed style will discourage 
the casual reader, but there is a wealth 
of well-presented and well-organized in- 
formation. The inclusion of a great deal 
of subject matter that must be regarded 


as historical at this time seemed of ques- 
tionable value to me, but this surely is a 
minor criticism of so great a task. 

Both monographs are useful additions 
to the chemical literature and will find 
their place among the reference works in 
this very active field of investigation. 

T. F. GaLLacHER 
Sloan-Kettering Institute, 
New York, New York 


Historia Natural del Maiz. Separata de 
la Revista de la Academia Colombiana 
de Ciencias Exactas, Fisicas y Natu- 
rales, vol. X, No. 39. Daniel Mesa 
Bernal. The Academy, Bogota4, Colom- 
bia, 1957. 106 pp. 


The expressed purpose of this publica- 
tion is to present for readers of Spanish 
a panorama of the history and importance 
of maize in early times and a résumé of 
the theories about its center of origin. 
Two chapters outline the problem, give 
brief statements about the historical 
sources, and summarize the importance 
of maize as the key to pre-Columbian 
civilization in America. 

In the discussion of the theory of 
Asiatic origin, the Oriental members of 
the Maydeae are unfortunately placed 
on an equal footing with those of Amer- 
ica. The statement that, of these Old 
World genera, Coix is most closely re- 
lated to maize cannot be accepted with- 
out more clarification. There seems to be 
something wrong with the statement 
about the depth at which fossil pollen of 
Euchlaena was found in Mexico. 

Four areas—Mexico and Guatemala, 
Colombia and Venezuela, the Andean 
plateau, and the La Plata region—are 
discussed as possible centers of the origin 
of maize agriculture. The chapter on 
Colombia and Venezuela is particularly 
appreciated because of its full treatment 
of an area which has received too little 
attention in the past. 

Both sides of each controversial point 
are given objectively, and there is seldom 
a hint as to which side the author pre- 
fers. This results in an array of ideas, 
some much sounder than others, which, 
without supporting evidence, seem to be 
of equal value. In fact, there is nothing 
to indicate that the author has made any 
study of the subject except from the lit- 
erature. We may wish also that he had 
made himself a little more clear in dis- 
cussing such things as degree of varia- 
tion, number of varieties, and primitive 
characteristics. 

A plate and 35 text figures break the 
monotony of the large, double-column, 
closely printed pages. A few typographi- 
cal errors have been noted: misspelled 
names (Cutler, Weberbauer), a chapter 
incorrectly numbered (8 or 9), and a 
figure inverted (page 36). 
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The bibliography of 85 titles includes 
some interesting items which have been 
overlooked in earlier works of this sort 
but fails to include some works discussed 
in the text. Some of the citations are in- 
complete. 

The author’s purpose has been satisfac- 
torily accomplished, and Spanish-speak- 
ing people should find the book an inter- 
esting introduction to both ancient and 
current thought about this fascinating 
subject. Students of the history of maize 
will find the book indispensable for the 
addition which it makes to our knowl- 
edge of the old literature. 

Pau WEATHERWAX 
Indiana University 


Science in Schools. Proceedings of a con- 
ference under the auspices of the Brit- 
ish Association for the Advancement 
of Science. Held on April 17 and 18, 
1958, at the Royal Geographical So- 
ciety. W. H. Perkins, Ed. Butter- 
worths, London, 1958. 150 pp. 15s. 


The decorative design on the cover of 
this attractive little book provides a good 
indication of the content. It reads: 

“Learning before luxury? Should 
schools receive a better share of the sci- 
entists who are graduating today? Sci- 
ence as an also-ran in girls’ grammar 
schools? ‘Just one period a week of na- 
ture study’ for primary school science? 
How are we spending now... . how much 
. . . how quickly should we expand? 

“These and other topical questions on 
science education were discussed by cer- 
tain leading industrialists, scientists and 
educationalists of our day at the April 
1958 British Association Meeting. The 
papers now appear in eminently read- 
able book-form. They will be of interest 
to all who believe that the development 
of science and technology cannot take 
place without a much bolder programme 
of rapid educational advance than any 
which has yet been promulgated.” 

The problems discussed by the speak- 
ers—Sir Ben Lockspeiser, Sir Solly Zuck- 
erman, Sir Eric James, H. F. Boulind, 
M. G. Bennett, Dame Kathleen Lons- 
dale, Sir Raymond Priestly, and others— 
were, of course, the problems of British 
schools. But the discussion applies almost 
equally well to American schools, for 
problems concerning the education of fu- 
ture scientists and engineers and the edu- 
cation in science of students who will fol- 
low other career lines are much the same 
on both sides of the Atlantic. 

Science in Schools offers a_ brief, 
thoughtful, well-integrated, and beauti- 
fully written discussion of those problems 
and of how, at least in part, they might 
be met. 

Dart WoLFLE 
AAAS 
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Coral Island, Portrait of an Atoll. Mars- 
ton Bates and Donald P. Abbott. 
Scribner’s, New York, 1958. 254 pp. 
Illus. $4.95. 


Coral Island is an interesting and fac- 
tual account of the inhabitants, natural 
history, and surface structure of Ifaluk 
Atoll, a half-square-mile of land in the 
Caroline Islands of the tropical Western 
Pacific. A team of investigators under 
the auspices of the Pacific Science Board 
and the Office of Naval Research spent 
from June to November studying the 
plants, animals, supply of fresh water, 
cultivated foods and reefs of the area in 
relation to the economy and daily life of 
the Ifalukians. The authors give a de- 
tailed description of the people and their 
economy, based on the things they use 
from land and sea. A slight surplus of 
essential resources was found, except for 
fish, which were somewhat overexploited 
in the lagoon. 

The research team lived as self-sup- 
porting and generous guests of the Ifalu- 
kians, some of whom became close 
friends of the scientists. The whole at- 
mosphere was one of cooperation on a 
basis of social equality. This book is filled 
with intimate details of the personality 
of the Ifalukians and of their way of life, 
which, with respect to housing and to 
clothing (or lack of it), is ideally suited 
to climatic and personal needs. For 
them, however, flies, mosquitoes, and in- 
fections present especially difficult prob- 
lems. 

This book makes fascinating reading 
for anyone interested in people and nat- 
ural history. 

Lronarp P. ScHULTZ 
Division of Fishes, 
U.S. National Museum 


Safety Techniques for Radioactive Trac- 
ers. J. C. Boursnell, Cambridge Uni- 
versity Press, New York, 1958. 68 pp. 
$1.75. 


The “poisonous” character of radioac- 
tive substances is well proven today. The 
normal human being has a natural ra- 
dium content of about 107° g of radium- 
226 in his body, and the maximum per- 
missible amount of this element for the 
entire body is 10°? g. The maximum per- 
missible concentrations of radium in air 
and in water are 8 x 10722 uc/ml air and 
4x 10-8 uc/ml water, respectively. Still 
lower permissible concentrations for the 
entire body are given for the heavier 
elements. 

Thus it becomes evident that radioiso- 
topes have to be handled with special 
care and with strict observation of cer- 
tain safety techniques. This little booklet 
gives a compendious survey of the basic 
techniques, in the first six chapters. In 





a seventh chapter the facts are summar- 
ized under the headings “Do’ not” and 
“Do.” A bibliography of selected refer- 
ences, from which some of the data pre- 
sented have been taken, is a welcome 
guide for the reader interested in details. 
The booklet will be of value to the stu- 
dent and to those engaged in practical 
isotope work. 

A. T. Kress 
U.S. Army Medical Research 
Laboratory, Radiobiology Division, 
Fort Knox, Kentucky 


Nicolaus Steno and His Indice. (Acta 
Historica Scientiarum Naturalium et 
Medicinalium, Edit. Bibliotheca Uni- 
versitatis Hauniensis, vol. 15). Gustav 
Scherz, Ed. Munksgaard, Copenhagen, 
Denmark, 1958. 314 pp. Illus. Kr. 32. 


Nicolaus Steno or, in the Danish ver- 


nacular, Niels Stensen (1638-1686), has | 


gradually come to be recognized as one 
of the outstanding figures in the history 
of natural science. Despite the great 
tribute paid to Steno in Thomas Henry 
Huxley’s address to the British Asso- 
ciation in 1881, he had been so far for- 
gotten that little more could be said of 
him in the standard histories of science 
and of medicine than that he discovered 
the parotid duct and turned theologian. 
Yet here is one who had discovered the 
Graafian follicle before de Graaf, Pey- 
er’s patches in the intestine before Peyer, 
and the tetralogy of Fallot before Fallot; 
was an exceptional comparative anato- 
mist and zoologist; and, above all, was 
the father of modern geology, paleon- 
tology, and crystallography. The high 
position of Steno has become abundantly 
clear with the publication of his works, 
letters, and manuscripts. In 1910, Vil- 
helm Maar edited Steno’s Opera philo- 
sophica; Knud Larsen and Gustav Scherz 
brought out, in 1941-1947, his Opera 
Theologica; then came the two massive 
folio volumes of his Epistolae, in 1952, 
edited by Gustav Scherz, who, in 1956, 
published a full-scale study, Vom Wege 
Niels Stensens. 

The present work consists of a series 
of essays—five in English, two in Ger- 
man, one in French—which present an 
appreciation of Steno’s life, scientific 
achievements, and influence. Added to 
these are Steno’s Index, or catalog of his 
natural-history collection, and_ several 
hitherto unpublished documents. The 
volume is an important one, especially 
for the general reader who wishes to ac- 
quaint himself with this universal mind, 
which played an exceptional role in the 
development of modern science. 

J. B. peC. M. SaunpErs 
Department of Medical History and 
Bibliography, University of California 
Medical Center, San Francisco 
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Exploring the Distant Stars. Thrilling 
adventures in our galaxy and beyond. 
Clyde B. Clason. Putnam, New York, 
1958, 384 pp. Illus. $5. 


Most books which popularize astron- 
omy are written in a highly conservative 
style and with a heavy syntax compared 
with Clyde Clason’s. As he puts it, 
“Man, oh man, have there been changes 
made!” Even the professional astrono- 
mer may find the text highly entertain- 
ing because of the novelty of seeing 
astronomy expressed in, let us say, 
“sportscaster” English. Oddly enough, 
outright errors of fact are no more fre- 
quent than in some books written by 
people closer to astronomy than is 
Clason. The one legitimate objection to 
this book is that it is highly derivative. 
Clason modestly remarks, “Being a mere 
layman in astronomy, I probably did 
not look in the right places.” Popular 
articles and books by astronomers and 
nonastronomers comprise most of his 
bibliography, and he does not consider 
newspaper stories beneath notice. Few 
really original sources are consulted. The 
book cannot be an authoritative source 
of astronomical information, but it is a 
ively rendition of astronomical miscel- 
lany. 

The format is pleasing, although in 
view of the cheap cloth binding and the 
absence of halftones, the book’s price is 
rather high. The index is extensive. 

Clason is evidently a gentleman of the 
old school of education, for he refers 
confidently to “an old algebra textbook 
kicking around your house” when he in- 
vites his reader to join him in a com- 
putation of magnitudes. Many an author 
would steer gently around similar ob- 
structions. Generally speaking, one has 
to admire Clason for his sincere belief 
that the chap who is used to a baseball 
score card will not find the astronomical 
game dragging in the tenth inning. 

Hucu M. Jounson 
Department of Mathematics and 
Astronomy, State University of Iowa 


The Measurement and Appraisal of 
Adult Intelligence. David Wechsler. 
Williams and Wilkins, Baltimore, ed. 
4, 1958. 297 pp. $5. 


The new edition of Wechsler’s book 
sketches the background and standardi- 
zation of the new (1955) edition of the 
Wechsler Adult Intelligence Scale, which 
has become the standard clinical method 
of appraising mental ability of older per- 
sons. Testing and scoring procedure 
which appeared in previous editions of 
the book has been removed to the test 
manual. The description makes it clear 
that the changes in the test are minor 
in nature but constitute a substantial im- 
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provement in practicality and accuracy. 

Many contentious statements of minor 
significance have been removed or al- 
tered in this edition, but Wechsler’s 
views have not changed. He continues 
to emphasize the use of score patterns 
for diagnosis of psychopathology; the 
“signs” suggested have been changed 
negligibly by the volume of research 
that has been done since publication of 
the 1944 edition—research which casts 
doubt on the usefulness of many of them. 
One sentence suffices to dismiss without 
citation the substantial negative evidence 
on the diagnostic usefulness of variability 
within the subtest profile; the bit of posi- 
tive evidence Wechsler offers is presented 
only sketchily. He handles inadequately 
Bayley’s evidence that mental abilities 
increase during early adulthood; it is re- 
grettable that he has not supported his 
own views on mental decline with any 
evidence from retests of the same per- 
sons. Wechsler devotes a chapter to fac- 
tor analyses of subtests, and while he 
reaches no grossly erroneous conclusions, 
he is not at home with statistical reason- 
ing and gains little from it. 

Wechsler is a good observer and a 
sound practical test designer. His theo- 
retical discussion remains vague and 
poetic, and his test interpretations are 
rooted more in personal experience than 
in systematic evidence. His scale repre- 
sents the highest flowering of the prag- 
matic mental testing initiated early in 
this century, rather than a break into 
any new understanding of intellectual 
processes. 

Lee J. CronBAcH 
School of Education and 
Department of Psychology, 
University of Illinois 


New Books 


The Earth and Its Gravity Field. W. A. 
Heiskanen and F. A. Vening Meinesz. 
McGraw-Hill, New York, 1958. 480 pp. 
$12.50. 

Fifty Years of Botany. Golden jubilee 
volume of the Botanical Society of Amer- 
ica. William Campbell Steere, Ed. Mc- 
Graw-Hill, New York, 1958. 651 pp. $10. 

Social Stratification in Polynesia. Mar- 
shall D. Sahlins. Univ. of Washington 
Press, Seattle, 1958. 319 pp. $4.50. 

Taxonomy and Genetics of Oenothera. 
Forty years’ study in the cytology and evo- 
lution of the Onagraceae. vol. VII of 
Monographiae Biologicae. R. Ruggles 
Gates. W. Junk, The Hague, Netherlands, 
1958. 115 pp. 

Technical Editing. B. H. Weil. Rein- 
hold, New York; Chapman & Hall, Lon- 
don, 1958. 291 pp. 

Theoretical Principles of Organic 
Chemistry. vol. II. Walter Huckel. Else- 
vier, Amsterdam, 1958. xi + 1057 pp. 

The Transuranium Elements. Glenn T. 
Seaborg. Yale Univ. Press, New Haven, 
Conn., 1958. 350 pp. $7. 


Advances in Food Research. vol. VIII. 
E. M. Mrak and G. F. Stewart, Eds. Aca- 
demic Press, New York, 1958. 449 pp. $12. 
Contributors to vol. VIII are G. W. Scott 
Blair, ““Rheclogy in food research” ; Frank 
A. Lee, “The blanching process”; Max 
Milner, “(New methods to detect and elim- 
inate insect-infected grain”; Maynard A. 
Amerine, “Composition of wines—Inor- 
ganic constituents”; P. A. Roelfsen, “Fer- 
mentation, drying, and storage of cacao 
beans”; A. C. Hulme, “Some aspects of 
the biochemistry of apple and pear fruits.” 

Agricultural Botany. N. T. Gill and K. 
C. Vear. Duckworth, London, 1958. 644 
pp. $12. 

Aircraft and Missile Propulsion. vol. II, 
The Gas Turbine Power Plant, the Turbo- 
prop, Turbojet, Ramjet, and Rocket En- 
gines. M. J. Zucrow. Wiley, New York; 
Chapman & Hall, London, 1958. 650 pp. 
$13. 

Basic Clinical Parasitology. David L. 
Belding. Appleton-Century-Crofts, New 
York, 1958. 476 pp. 

Bibliography and Index of Literature on 
Uranium and Thorium and Radioactive 
Occurrences in the United States. pt. 5. 
Connecticut, Delaware, Illinois, Indiana, 
Maine, Maryland, Massachusetts, Michi- 
gan, New Hampshire, New Jersey, New 
York, Ohio, Pennsylvania, Rhode Island, 
Vermont, and Wisconsin. Margaret 
Cooper. Geological Soc. of America, New 
York, 1958. 472 pp. 

Brighter Than a Thousand Suns. A per- 
sonal history of the atomic scientists. Rob- 
ert Jungk. Translated by James Cleugh. 
Harcourt, Brace, New York, 1958. 368 
pp. $5. 

Chambers’s Technical Dictionary. C. F. 
Tweney and L. E. C. Hughes, Eds. Mac- 
millan, New York, ed. 3, 1958. 1036 pp. 
$7.50. 

Clays and Clay Minerals. Fifth national 
conference on clays and clay minerals. 
University of Illinois, 8-10 October 1956. 
Ada Swineford, Ed. National Acad. of Sci- 
ences-National Research Council, Wash- 
ington, 1958. 367 pp. $4.50. 

Clinical Endocrinology. Karl E. Pasch- 
kis, Abraham E. Rakoff, Abraham Canta- 
row. Hoeber-Harper, New York, ed. 2, 
1958. 953 pp. $18. 

The Comparative Morphology of the 
Carotid Body and Carotid Sinus. William 
Edgar Adams. Thomas;. Springfield, Il., 
1958. 290 pp. $10.50. 

Conservation of Natural Resources. 
Guy-Harold Smith, Ed. Wiley, New York; 
Chapman & Hall, London, ed. 2, 1958. 
485 pp. $8.50. 

Coastal and Submarine Morphology. 
André Guilcher. Translated by B. W. 
Sparks and R. H. W. Kneese. Methuen, 
London; Wiley, New York, 1958. 274 pp. 
$6.50. 

The Earth and Its Gravity Field. W. A. 
Heiskanen and F. A. Vening Meinesz. 
McGraw-Hill, New York, 1958. 480 pp. 
$12.50. 

The Ecology of Invasions by Animals 
and Plants. Charles S. Elton. Methuen, 
London; Wiley, New York, 1958. 181 pp. 
$5.25. 

Elementary Seismology. Charles F. 
Richter. Freeman, San Francisco, Calif., 
1958. 776 pp. $12. 
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Beneficiation of Soils 
Contaminated with Strontium-90: 
Beneficial Effects of Potassium 


There appears to be a possibility that 
strontium, like calcium, exists in soils in 
forms that make it unavailable to plants 
and thus to the biosphere. Evidence from 
the fallout data of the Sunshine: project 
(1) disclosed disparities between total 
fallout as judged from actual pot collec- 
tion of rain and from plant contents and 
soil analyses; these disparities could be 
due to some type of chemical aging or of 
chemical inaccessibility to plants of the 
radiostrontium carried in the rain. R. 
Scott Russell (2) has noted that the 
availability of radiostrontium to plants is 
lowered on its addition to certain soils, 
and Lyle T. Alexander (3) and R. F. 
Reitemeier (4) both report evidence that 
the accessibility to plants of radiostron- 
tium in certain soils can be reduced by 
something like 30 percent. 

These results indicate the possibility 
that treatment of heavily contaminated 
soils with ordinary fertilizers in reason- 
able amounts may have beneficial effects. 
These effects might reduce the conse- 
quences of reactor accidents or of local 
fallout during wartime very consider- 
ably. It seemed to be reasonable that the 
formation of certain insoluble inorganic 
compounds, such as strontium. sulfate, 
might produce such effects. Strontium 
sulfate occurs in some soils (3) as the 
mineral celestite, and it might be ex- 
pected to be sufficiently insoluble to ac- 
complish at least a partial segregation 
of soluble strontium that is introduced 





Instructions for preparing reports. Begin the re- 
port with an abstract of from 45 to 55 words. The 
abstract should not repeat phrases employed in 
the title. It should work with the title to give the 
reader a summary of the results presented in the 
report proper. (Since this requirement has only 
recently gone into effect, not all reports that are 
now being published as yet observe it.) 

Type manuscripts double-spaced and submit one 
ribbon copy and one carbon copy. 

Limit the report proper to the equivalent of 
1200 words. This space includes that occupied by 
illustrative material as well as by the references 
and notes. 

Limit illustrative material to one 2-column fig- 
ure (that is, a figure whose width equals two col- 
ums of text) or to one 2-column table or to two 
l-column illustrations, which may consist of two 
figures or two tables or one of each. 

For further details see “Suggestions to Contrib- 
utors” [Science 125, 16 (1957)]. 
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into the soil. It is so insoluble [the solu- 
bility product is 7.6x 1077 at 25°C (5, 
p. 322)] that it seemed likely that, in 
contrast to gypsum (CaSO,:2H,O) 
[with solubility product (5, p. 320) of 
2.4x10°5 at 25°C], which apparently 
can feed calcium into plants, the stron- 
tium in strontium-sulfate might be truly 
unavailable to plant life. On the other 
hand, similar proposals with respect to 
barium had been tested by Bradfield (6) 
and by Robinson, Whetstone, and Edg- 
ington (7), and the results had shown 
that barium sulfate, which is even less 
soluble than strontium sulfate, could be 
utilized by plants in certain soils. How- 
ever, the possibility seemed to exist that 
the addition of sulfate to contaminated 
soils might be helpful, so an investiga- 
tion was undertaken. 

During the course of the investigation 
it was suggested (8) that potassium 
might have a considerable beneficial 
effect with respect to radiostrontium ab- 
sorption, as earlier work (9, /0) had in- 
dicated. As a result of these suggestions, 
a search for a specific potassium effect 
was also undertaken. 

This report describes the experiments 
made to test these two proposals. 

Soil from Washington, D.C. (from a 
garden at the Geophysical Laboratory of 
the Carnegie Institution of Washington, 
2801 Upton Street, N.W.) was used by 
mixing two parts of soil with one part 
of the commercial soil thinner Vermic- 
ulite and with one part of horse-manure 
fertilizer. The soil used to make the mix- 
ture had 32 milliequivalents of ex- 
changeable calcium per 100 g. To about 
2 tb of this mixture was added, in very 
dilute aqueous solution, approximately 
10 uc of Sr. Four earthen pots (A, 
B, C, and D) were used for trial with 
radish seeds for testing the efficacy of the 
addition of SO,-~ and of K* in the re- 
duction of plant pickup of the radio- 
strontium. 

Pot A, containing 370 g of the con- 
taminated soil mixture, was prepared as 
follows, within a few minutes after the 
addition of the radiostrontium to the soil. 
To it, in dilute aqueous solution, was 
added 32 mg of ordinary nonradioactive 
strontium, as nitrate. The soil was stirred 
and made into a thick mud by further 





addition of water. After this mixture had 
stood for about 15 minutes, 35 mg of 
K,SO, was added, in dilute aqueous so- 
lution, and stirred in. After one crop had 
been produced, 81 mg of strontium, as 
nitrate, and 200 mg of K,SO, were 
added, in the same manner. 

Pot B was prepared in exactly the 
same way, except that no sulfate was 
added. After the first crop, 265 mg of 
potassium nitrate was added to test the 
potassium effect. No additions whatso- 
ever were made to pot C, except for the 
tracer radiostrontium; this pot served 
as a control. Pot D was filled with the 
pure soil, unfertilized and untreated with 
Vermiculite. To it was added radioactive 
strontium in the form of solid, insoluble 
strontium sulfate, 690 mg of the radio- 
active strontium sulfate being used to 
726 g of soil, the two being intimately 
mixed before the radish seeds were 
planted. 

The pots were planted with radish 
seeds and cultivated by being set in the 
ground out in the open during the sum- 
mer or by being exposed to a bank of 
fluorescent lights indoors in the winter. 
At maturity the plants were ashed (after 
careful washing), the ash was dissolved 
in dilute hydrochloric acid, and sodium 
carbonate solution was used to precipi- 
tate the insoluble hydroxides and car- 
bonates. The insoluble hydroxides and 
carbonates were measured for Sr®° con- 
tent. The results are shown in Table 1. 

The results of these experiments in- 


Table 1. Effect of sulfate and potassium 
treatment of radiostrontium-contaminated 
soils on the availability of radiostrontium 
to radish crops. In column 2, each entry 
represents findings from one crop. 





Sr® content 
of radish 
ash carbonates 
(arbitrary units) 


Conditions 





Pot A (370 g mixture of soil 
and Vermiculite ) 

8.9 mg of Sr/100 g, 

as nitrate, + 9.5 mg 

of K.SO,/100 g 0.63 
Above + 22 mg of 

Sr/100 g, as nitrate, 

+50 mg of K:SO,/ 

100g 0.64, 0.58 


Pot B (356 g mixture) 
9 mg of Sr/100 g, 


as nitrate 0.81 
Above + 72 mg of 
KNO;/100 g 0.62, 0.63 


Pot C (380 g mixture) 
No additions, except 


tracer Sr* 1.00, 1.01, 0.98 


Pot D (726 g soil only) 
43 mg of Sr*/100 g, 0.90 
as Sr*SO, 
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dicate clearly that the addition of sul- 
fate is not very effective as a means of 
reducing radiostrontium pickup by crops 
grown on contaminated soils. Although 
the addition of soluble strontium does 
seem to have some effect, the principal 
reduction observed was that effected by 
the addition of potassium; for potassium, 
in amounts as low as about 60 lb per 
2 million Ib of soil (or about 30 Ib per 
acre for normal 2-in. depth of penetra- 
tion of water-soluble fallout), something 
like a 40-percent reduction of radiostron- 
tium uptake was observed. 

Although these experiments show that 
radish plants in certain kinds of soil cer- 
tainly can utilize the strontium in stron- 
tium sulfate, and that the formation of 
radiostrontium sulfate does not neces- 
sarily reduce the uptake of radiostron- 
tium, the positive effect of potassium is 
established. It is possible that other fer- 
tilizers or other additives may have a 
more marked effect than either the fer- 
tilizer or the Vermiculite used in this in- 
vestigation. 

The effects observed by Russell, Alex- 
ander, and Reitemeier may involve ef- 
fects other than those tested here. Cer- 
tainly one knows that, as strontium lies 
in the soil, it is very likely eventually to 
be incorporated into large crystals, in 
which form it will become physically un- 
available to the plants. And so the pos- 
sibility of chemical aging, taking place 
slowly over several years, exists. It does 
not seem likely, however, that this proc- 
ess will be of sufficient magnitude to 
restore heavily contaminated soil to a use- 
ful condition, and further work needs to 
be done on methods of quick beneficia- 
tion. 

W. F. Lrssy* 
Geophysical Laboratory, 

Carnegie Institution of Washington, 
Washington, D.C. 
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Purine Catabolism in 
Drosophila melanogaster 


Recently, it has been demonstrated 
that an eye color mutant, rosy? (ry?), 
does not contain isoxanthopterin which 
occurs widely in Drosophila (1). It has 
been reported that 2-amino-4-hydroxy- 
pteridine (AHP) is oxidized to isoxan- 
thopterin by an enzyme prepared from 
Drosophila (2,3) and named pterine de- 
hydrogenase (3); xanthine is also con- 
verted into uric acid by the same enzyme 
(2), and xanthine oxidase is also capable 
of oxidizing AHP to isoxanthopterin (4). 

I have found that the mutant ry does 
not contain a trace of uric acid at any 
developmental stage. Therefore, purine 
compounds and the activity of xanthine 
oxidase both in a wild type (Oregon-R) 
and in the mutant ry of D. melanogaster 
were investigated. Purine compounds 
were detected by paper chromatography. 
The results are shown in Table 1. 

It was discovered that ry does not 
contain isoxanthopterin at any develop- 
mental stage, but rather contains a larger 
amount of AHP than does the wild 
strain at the pupal stage. It is well known 
that, as a rule, uric acid is a final prod- 
uct of purine catabolism in insects. On 
the other hand, mutant ry accumulates 
a larger amount of hypoxanthine, instead 
of uric acid. The occurrence of hypoxan- 
thine was identified by the absorption 
spectrum of material isolated from ry, 
and xanthine in pupae and adults of ry 
was also demonstrated by paper chroma- 
tography. 

The uric acid content of D. melano- 
gaster was determined by the reduction 
of optical density at 295 mu (4). The 
wild strain has the enzyme, but the ry 
strain does not. Furthermore, it seems 
that the enzyme is a true dehydrogenase, 
because it requires methylene blue or di- 
phosphopyridine nucleotide (DPN) as 
an electron acceptor. 

In some double mutants homozygous 
for ry, such as v : ry, en: ry, bw : ry, and 
se: ry, neither isoxanthopterin nor uric 
acid is found to any extent in any devel- 
opmental stage. Among them, v : ry and 
cn: ry have a light pinkish-red eye pig- 
ment, but bw : ry is similar in phenotype 
to bw, amd se : ry is similar to se pheno- 
typically. However, these strains have the 
same amount of hypoxanthine in each 
pupal stage as does the ry strain. 

From these results, it seems that in 
Drosophila uric acid is produced from 
xanthine and hypoxanthine along the 
general pathway (5) shown in the fol- 
lowing scheme. 


Hypoxanthine — xanthine —> uric acid 


The deficiency of both isoxanthopterin 
and uric acid in ry strains may be due to 
the lack of xanthine oxidase. There is 





Table 1. Pteridines and purines occurring 
in strains Oregon-R and ry of D. melano- 
gaster. 











Substance Larvae Pupae Adults 
Strain Oregon-R 

AHP = + + 
Isoxanthopterin + ++ + 
Hypoxanthine and 

xanthine + + = 
Uric acid + 7 + 

Strain ry 

AHP + +4 + 
Isoxanthopterin - ss = 
Hypoxanthine and 

xanthine + + 5 


Uric acid = 


still a problem whether or not xanthine 
oxidase and pterine dehydrogenase are 
the same enzyme, and further researches 
are being carried out along this line (6). 


T. Morira 
Department of Biology, 
Osaka University, Osaka, Japan 
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Cobalt Activation of Fatty-Acid 
Synthesis in Yeast Homogenates 


Abstract. The incorporation of acetate 
into lipids in homogenates of Saecharo- 
myces cerevisiae was inhibited at low con- 
centrations of ethylenediaminetetraace- 
tate, under both aerobic and anaerobic 
conditions. Of various cations tested, none 
could effectively reverse this inhibition. 
However, Co** completely restored the 
synthesis of fatty acids, but not of non- 
saponifiable lipids. 


Previous reports from this laboratory 
have dealt with the synthesis of lipids in 
yeast cells (1) and in extracts prepared 
from yeasts (2). It has been shown that 
cell-free preparations incorporate acetate 
into various cellular lipids and that a 
particulate fraction consisting of uniform 
particles, of the order of 30 mu in diam- 
eter, plus the soluble supernatant is re- 
quired for this activity (2). 

During the course of the studies de- 
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scribed in this report (3), it was found 
that the addition of ethylenediamine- 
tetraacetate (EDTA) to crude homog- 
enates severely inhibits the incorporation 
of acetate into lipids, and that cobalt re- 
verses this effect specifically with regard 
to fatty acids. For these experiments, 
cells of Saccharomyces cerevisiae, strain 
LK2GI12, were cultivated, harvested, and 
broken according to methods previously 
described (2). The resulting crude ho- 
mogenates contained a large particle 
fraction, necessary for maximal respira- 
tion of the extracts, as well as the two 
fractions mentioned above. The homog- 
enates were incubated for 4 hours in air, 
or under 100-percent COg, as indicated 
in Table 1, after which they were hydro- 
lyzed and assayed for radioactivity in the 
fatty acids and the nonsaponifiable lip- 
ids, as described earlier (2). 

The results of representative experi- 
ments are recorded in Table 1; from 
these, several conclusions can be drawn. 
The addition of EDTA in final concen- 
trations as low as 0.0025M resulted in 
drastic inhibition of acetate incorpora- 
tion into lipids without significant lower- 
ing of the rate of oxygen uptake. Indeed, 
there was usually a concomitant increase 
in the rate of respiration in the presence 
of EDTA (Table 1, experiments 1 and 
3). That the primary effect of this che- 
lating agent is not on the energy-generat- 
ing system of these homogenates was fur- 
ther indicated by the fact that EDTA 


was similarly effective under anaerobic 
conditions (Table 1, experiment 2). 

Various cations were added to this sys- 
tem in the presence of 0.0025M EDTA 
in order to ascertain whether any one of 
them would reverse the inhibitory effect, 
and the following proved to be ineffec- 
tive at final concentrations of up to 
0.005M: Cat, Zn, Fett, Mg++, Cut, 
Fet++, Al*+++, Bat+, and Sr++. Under these 
conditions, Nit+ and Mn++ were some- 
what active in potentiating the effects of 
EDTA, while Co** consistently reversed 
the inhibitory effect of EDTA on the in- 
corporation of acetate into the fatty-aaid 
fraction but not its effect on the incor- 
poration of acetate into the nonsaponi- 
fiable lipids (Table 1, experiments 2 and 
3). Indeed, under aerobic conditions, the 
addition of Cot+ alone frequently in- 
creased the level of incorporation into 
fatty acids above that of the controls. It 
is interesting to note that, under anaero- 
bic conditions, the concentration of co- 
balt in the system may be very critical. 
For example, the presence of 0,0025M 
cobalt alone routinely inhibited acetate 
incorporation significantly (Table 1, ex- 
periment 2). Upon the addition of an 
equimolar amount of EDTA to such a 
system, cobalt became a potent activator 
of fatty acid synthesis, thus suggesting 
that the EDTA effectively tied up the 
excess (inhibitory) cobalt. 

Earlier studies on the effect of chelat- 
ing agents on the synthesis of lipids by 


Table 1. Effect of ethylenediaminetetraacetate and cobalt on acetate incorporation into 
lipids in extracts of Saccharomyces cerevisiae. Vessels for these experiments were set up 
in duplicate and contained 1.5 ml of yeast homogenate (25 to 30 mg of protein), 5 
umole of adenosine triphosphate, 3 pmole of acetate (5x 10-5 count/min), and addi- 
tions, as indicated, in a total volume of 1.9 ml. All experimental values were obtained 


by averaging the results from each set of duplicates. 








Acetate incorporation 





Gas 


Nonsaponi- 








Additions Phase fiable Fatty Qo,* 
ee acids 
lipids : /iokn) 
(count/min ) (count/min 
Experiment No. 1 
None Air 16,200 23,500 4.2 
EDTA (0.0006M) Air 15,000 15,280 8.2 
EDTA(0.0009M ) Air 9,800 8,800 8.1 
EDTA(0.0013M) Air 7,240 5,000 9.1 
EDTA(0.0025M) Air 2,450 1,860 8.2 
EDTA(0.005M) Air 1,100 1,200 8.4 
Experiment No. 2 
None CO, 31,400 96,500 
EDTA (0.0025M) CO. 2,300 12,700 
EDTA(0.0025M) + 
CoC}, (0.0025M ) CO, 4,300 218,000 
CoC}, (0.0025M ) CO, 16,400 47,000 
Experiment No. 3 
None Air 7,600 14,400 $7 
EDTA(0.0025M) Air 800 2,200 5.8 
EDTA(0.0025M) + 
CoCl.(0.005M ) Air 1,800 27,400 oud 
CoCl.(0.005M ) Air 6,200 21,300 ae 





* Qo, refers to microliters of oxygen consumed per hour per milligram of protein, 
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intact rat liver cells (4) indicated that 
EDTA was ‘ineffective in reducing ace- 
tate incorporation. However, since the 
possibility exists that the cells were im- 
permeable to this substance, it may be 
unwarranted to compare the results of 
that study: to those reported here. Of 
greater interest are the recent observa- 
tions (5) that EDTA causes a deteriora- 
tion or degradation of the particulate 
matter of microbial homogenates and 
that certain cations protect against this 
effect. It may well be, therefore, that 
acetate incorporation is reduced, in these 
studies, because of the loss of particle 
structure, rather than because of a direct 
effect on one or more enzymes concerned 
in the biosynthesis of lipids. Neverthe- 
less, studies are now in progress to test 
the effect of EDTA and cations on en- 
zymes involved in fatty-acid synthesis. 
The first series of experiments, designed 
to test the acetate-activating enzyme (6) 
in these homogenates, revealed this en- 
zyme to be relatively insensitive to 
EDTA. For example, on the addition of 
EDTA at a final concentration of 
0.0025M, acetate activation was de- 
creased by about 20 percent. Further- 
more, cobalt did not protect against this 
small degree of inhibition. Thus, this en- 
zyme does not appear to be directly in- 
volved in the cobalt stimulation of fatty- 
acid synthesis in these homogenates, 
Harotp P. Krein 
Biology Department, Brandeis 
University, Waltham, Massachusetts 
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Inhibition of Human Plasma 
Cholinesterase in vitro by 
Extracts of Solanaceous Plants 


While attempting to determine resi- 
dues of organic phosphorus insecticides 
in various plant tissues by the method of 
cholinesterase inhibition, we found that 
potato (Solanum tuberosum L.) tissue 
presented an unexpected problem (/). 
Aqueous extracts of foliage and tubers 
which had not been treated with insecti- 
cide still gave a positive test— that is, 
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Fig. 1. Reciprocal of volume of potato-peel 
extract versus reciprocal of resulting per- 
centage of inhibition of cholinesterase 
present in 5 ml of human blood plasma. 
Maximal percentage of inhibition, in this 
case, equals 1/0.01, or 100 percent. Vol- 
ume of extract resulting in half-maximal 
inhibition equals 1/1.32, or 0.76 ml. 


inhibited human plasma cholinesterase. 
Subsequently, aqueous extracts of foliage 
and roots of tomato (Lycopersicon escu- 
lentum Mill. var. commune Bailey) and 
fruit of egg plant (Solanum melongena L. ) 
were also found to inhibit cholinesterase. 
Since these species were all members of 
the Solanaceae, other local representa- 
tives of this family were investigated in 
order to delimit the taxonomic distribu- 
tion of the inhibitory substances. 

Plants assayed were for the most part 
collected from the field (2). Green- 
house-grown plants were avoided because 
of the possibility of contamination with 
cholinesterase-inhibiting insecticides. One 
part by weight of fresh tissue was ho- 
mogenized with four parts by volume 
of distilled water for 3 minutes at room 


“temperature in a Waring Blendor. The 


homogenate was filtered through cheese- 
cloth, and the pH of the filtrate was ad- 
justed to 7.35. Aliquots of this filtrate, 
ranging from 0.5 to 10 ml, were added 
to 5 ml of human blood plasma (3) in 
each of a series of 50-ml volumetric 
flasks. The total volume was brought to 
50 ml with distilled water, and the con- 
tents were thoroughly mixed. The flasks 
were allowed to incubate for 70 minutes 
at 37.5°C, after which period 1-ml ali- 
quots were removed and assayed for re- 
maining cholinesterase activity by the 
potentiometric method of Hensel e¢ al. 
(4), as modified by Curry (5). Calcula- 
tion of percentage of cholinesterase in- 
hibition was based on the average cho- 
linesterase activity observed for two 
flasks which contained the same quan- 
tity and dilution of plasma but no inhib- 
itor. A straight line resulted when the 
reciprocal of the concentration of the in- 
hibitor was plotted against the recipro- 
cal of the percentage of inhibition (Fig. 
1). The reciprocal of the ordinal inter- 
cept was taken as maximal percentage of 
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inhibition, and the concentration of ex- 
tract resulting in half maximal inhibition 
(11/2 max,) Was determined from this 
value. 

Potato tissue was most extensively 
studied. The tuber peel was found to 
contain from 10 to 40 times the concen- 
tration of inhibitor present in the inner- 
most flesh. A series of six determinations 
on peel extracts resulted in a mean 
T,/2 max, Of 0.6+0.1 ml. The dry-solid 
content of potato-peel extracts averaged 
89 mg/ml, hence the Iy/. max, was 
equivalent to 53 mg of dried extract (six- 
tenths of 89). The potency of the extract 
decreased on standing at 5°C in a re- 
frigerator; in two instances, approxi- 
mately half the activity was lost in 10 
days. Extracts of tuber sprouts were 
found to be as inhibitory as peel ex- 
tracts. The inhibitor was also found in 
potato leaves and flowers and, in lesser 
concentration, in the stems. The I, /2 max. 
values for extracts of berries of potato, 
horse nettle (Solanum carolinense L.), 
common nightshade (S$. americanum 
Mill.), and ground cherry (Physalis 
sp.), were 0.5, 2, 2, and 7 ml, respec- 
tively. However, the order of potency 
could depend upon the relative ripeness 
of the berries. 

Tissues of other solanaceous plants 
which possessed cholinesterase inhibitory 
substances included leaves of tobacco 
(Nicotiana tabacum L.), leaves and 
flowers of petunia (Petunia hybrida 
Vilm.), leaves of Jimson weed (Datura 
stramonium L.), foliage of buffalo bur 
(Solanum rostratum Dunal), and the 
leaves and berries of nightshade bitter- 
sweet (S. dulcamara L.). Extracts of 
ripe fruits of garden huckleberry (S. 
nigrum L.), ripe tomato fruits, and 
nearly mature Jimson-weed pods pro- 
duced little or no inhibition. Tissues of 
Solanaceae found to be relatively inac- 
tive included the foliage and fruits of 
matrimony vine (Lycium halimifolium 
Mill.) and pepper (Capsicum frutescens 
L.). Local representatives of 21 other 
higher plant families were also assayed, 
but no inhibitory activity was found. 

Preliminary tests indicate that the in- 
hibitor is soluble in water and in 95-per- 
cent ethanol but insoluble in acetone, 
ether, or chloroform. It survives boiling 
in water and heating in weakly acidic or 
basic solution. The inhibitory substance 
does not appear to be related chemically 
to some of the better known alkaloids of 
the Solanaceae. It remains soluble in 
water at pH 9.5 and does not partition 
into chloroform or ether from alkaline 
solution. These properties differ from 
those of the steroidal amine glucosides— 
for example, solanine and tomatine (6), 
or the tropane alkaloids (7). The inhibi- 
tor does not partition from water into 
ether at pH 3, as one would expect of 
phenols or other weak acids. 


Others (5, 8) have reported difficulty 
when using cholinesterase inhibition as- 
says for insecticide residues directly on 
aqueous extracts of potato tissue and 
have attempted to avoid this interfer- 
ence by extracting the residues into 
chloroform prior to assay. It is now ap- 
parent that the source of interference in 
potatoes, as well as in several other solan- 
aceous species, is a highly water-soluble 
inhibitor of human plasma cholinester- 
ase. Cholinesterase inhibitors have been 
reported to be present in other plant 
families, including Buxaceae, Legumin- 
osae, Loganiaceae, Malvaceae, Rosaceae, 
Rubiaceae, and Theaceae (9). 

Wattace H. OrcEti 

Kunopa A. Vanya 

Paut A. DAHM 

Department of Zoology and Entomology, 
Iowa State College, Ames 
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Pyridine-2-Aldoxime Methiodide 
and Diacetyl Monoxime against 
Organophosphorus Poisoning 


Three oximes have recently been pro- 
posed as antidotes against intoxication 
by organophosphorus compounds—pyri- 
dine-2-aldoxime methiodide (PAM) (1), 
diacetyl monoxime (DAM), and mono- 
isonitrosoacetone (MINA! (2); it has 
been found that their effectiveness against 
the different poisons varies greatly. 
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We have observed the antidotal prop- 
erties of DAM, the least toxic of the 
three oximes, and its use in a mixture 
with PAM. Furthermore, since the action 
of PAM has been attributed mainly to 
its ability to reactivate inhibited cholin- 
esterase (ChE) (3)—a point which has 
been questioned by Hobbiger (4)—we 
determined the residual ChE in the brain 
and blood of animals which had either 
died from, or had survived, the poison- 
ing. 

Fresh saline solutions of tetraethyl- 
pyrophosphate (TEPP), diisopropyl flu- 
orophosphate (DFP), and bis(dimethyl- 
amido) fluorophosphate (Dimefox) were 
used. Diethyl-p-nitrophenyl phosphate 
(Paraoxon) was tested in distilled water. 
The oximes PAM and DAM were dis- 
solved in saline, the latter oxime being 
neutralized to pH 7.4. The animals used 
were white male mice weighing 20 + 2 g. 
Final readings of results were recorded 
after 24 hours. The solutions of the or- 
ganophosphorus compounds and the ox- 
imes were so adjusted that in each case 
0.2 ml per 20 g of body weight was intro- 


duced. For the tests of the protective ac- 
tion, the antidote was administered intra- 
peritoneally exactly 1 minute after the 
subcutaneous injection of the poison. The 
possibility of a direct chemical interac- 
tion between PAM and DAM in the syn- 
ergism experiments was excluded by ad- 
ministering, in some of the experiments, 
PAM intramuscularly and DAM intra- 
peritoneally. In all cases control groups 
of mice were injected with (i) the cor- 
responding quantities of antidotes used 
and (ii) multiples of the LD;, of the 
poisons employed. The LD,;, (subcuta- 
neous) of the phosphorus compounds, 
expressed in milligrams per kilogram of 
body weight and calculated by the log 
probit method (5), were as follows: 
TEPP, 0.52; Paraoxon, 0.78; Dimefox, 
4.8; DFP, 4.0. 

The ChE activity was measured by 
Hestrin’s method (6); the brain was ex- 
tracted with chloroform according to the 
method of Kewitz (3) before testing. For 
the survivors, the ChE was determined 
when the symptoms of poisoning had dis- 
appeared, 45 minutes to 1 hour after in- 


Table 1. Protective effect of PAM and DAM against organophosphorus intoxication. 





he Multiple PAM 
compound of LDso (mg/kg) 
TEPP 2:3 50 
TEPP 2.3 50 
TEPP 3.0 50 
TEPP 3.0 50 
TEPP 3.0 50 
TEPP 3.0 70 
TEPP 3.0 70 
TEPP 3.0 70 
TEPP 3.0 90 
TEPP 3.0 90 
TEPP 3.0 90 
Dimefox 2.0 90 
Dimefox 2.0 90 
Dimefox 3.0 90 
Dimefox 3.0 90 
Paraoxon 5.0 90 


Paraoxon 5.0 90 





* Separate experiments with 10 mice each. 


Total No. of 





DAM animals Survivors 
(mg/kg) injected* 
20 2 
200 20 18 
30 0 
150 30 8 
200 30 5 
30 7 
150 30 17 
200 30 19 
50 22 
150 50 41 
200 30 22 
40 21 
150 40 25 
30 7 
150 30 20 
20 14 


150 20 17 





Table 2. Cholinesterase activity in the blood and brain of surviving and dead mice 
poisoned with 3 LDw of TEPP and (except in experiment No. 5) treated with PAM or 
DAM, or with both. In each case the result given is for an average of four mice, except 
for experiment No. 4, where the results are given for an average of ten mice. The num- 
bers in parentheses indicate standard errors in percentage of normal values. 





Survivors Dead 





Percentage of normal ChE activity 





Survivors Dead 





Expt. PAM DAM 
No. (mg/kg) (mg/kg) 
1 200* 
2 90 150* 
3 90 
4 90 150 
5 





9 (4) 42 (5) 
71 (6) 67 (6) 30(8) 27 (7) 
73 (4) 61 (6) 45 (7) 36 (14) 
67(4) 72 (1) 23 (6) 20 (2) 

21 (6) 37 (6) 





* DAM injected 5 minutes before injection of TEPP. 
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toxication. In order to obtain the normal 
ChE values, 100 samples of blood and 
ten of brain were examined separately. 
The average normal blood ChE was 
found to be 2.17 umole (standard error, 
0.028) of acetylcholine hydrolyzed by 
0.05 ml of whole blood incubated at 
25°C during 25 minutes, and the aver- 
age normal brain ChE was found to be 
2.04 umole (standard error, 0.068) of 
acetylcholine hydrolyzed by 2.5 mg (dry 
weight) of brain at 25°C during 30 min- 
utes. 

Table 1 shows the results obtained. An 
analysis of covariance was carried out on 
part of the data from Table 1. The re- 
sults of the randomized design with three 
replications of ten animals for each 
PAM-DAM dose combination against 3 
LD;, of TEPP were transformed into 
log doses and empirical probits. A re- 
gression of probits protection on _ log 
doses PAM and DAM was calculated; 
this gave significant positive coefficients 
for both (7). As DAM alone gives no 
protection against 3 LD;, of TEPP, it 
was concluded that PAM and DAM are 
synergists against TEPP poisoning. It 
was found that DAM also enhanced the 
action of PAM against Dimefox, but not 
against Paraoxon. For DFP poisoning, 
the results obtained are similar to those 
reported by Kewitz et al. (8), and no 
significant synergistic effect has been 
found. When DAM was tested against | 
LD,, of TEPP, it showed some protec- 
tive effect, but less than PAM; these 
results compare closely with those ob- 
tained by Askew (2) on rats. Against 
1 LD;, of Dimefox and 2 LD,, of Para- 
oxon, DAM was found to be ineffective. 

Table 2 gives the ChE values found in 
dead and surviving animals. Practically 
no difference was observed in the two 
cases. 

These results (9) do not appear to 
support the assumption that the thera- 
peutic action of the antidotes is based 
entirely on the reactivation of ChE (10). 

H. Every 
G. ScHATZBERG-PoRATH 
Israeli Institute for Biological 
Research, Ness-Ziona 


References and Notes 


1. I. B, Wilson and F, Sondheimer, Arch. Bio- 

chem. Biophys. 69, 468 (1957). 

B. M. Askew, Brit. J. Pharmacol. 11, 417 

(1956) . 

3. H. Kewitz, Arch. Biochem. Biophys. 66, 263 

(1957). 

. F. Hobbiger, Biochem. J. 66, 7P (1957). 

D. J. Finney, Probit Analysis (Cambridge 

Univ. Press, Cambridge, 1952). 

. S. Hestrin, J. Biol. Chem. 180, 249 (1949). 

. GC. R. Rao, Advanced Statistical Methods in 

Biometric Research (Wiley, New York, 1952). 

8. H. Kewitz, I. B. Wilson, D. Nachmansohn, 
Arch. Biochem. Biophys. 64, 456 (1956). 

9. We wish to thank D. Yassky for carrying out 
the statistical work involved in this study. 

10. After these investigations had been concluded, 
a communication by I. B. Wilson [Biochim. 
Biophys. Acta 27, 196 (1958)] was published, 
describing a study in which pyridine-2-aldox- 
ime dodeciodide was used to enhance the pro- 
tective action of PAM. 


April 1958 


nm 


oe 


SD 


2. 


> 


SCIENCE, VOL. 128 





=e" 


Pe es 


ire 


Bio- 
417 


’ 


3, 263 


oridge 


i 
ods in 
1952). 


nsohn, 
ne out 


‘Juded, 
ochim. 
lished, 
~aldox- 
1€ pro- 


IL. 128 





_ Concentrations of Radioactive 


Materials in the Air 
during 1957 


The present concern over the possible 
hazards associated with the introduction 
of man-made radioactive materials into 
the air has been occasioned, in part, by 
a lack of awareness of the levels of ac- 
tivity of the naturally occurring radio- 
active materials in the air. It is thought 
appropriate at this time to present the 
most recent information obtained from a 
continuing study conducted by the U.S. 
Naval Research Laboratory on the radio- 
activity of the air. 

The concentration of radon, thoron, 
and fission products in the air is obtained 
from the changes in the rate of decay, 
over a 16-hour period, of radioactive 
particulate matter collected on efficient 
filters (with 98-percent retention of par- 
ticles as small as 0.3 w in diameter) 
through which 900 to 1300 m% of air 
have passed during the previous 24 hours 
(1). Measurements were made daily on 
identical equipment located at Washing- 
ton, D.C.; Yokosuka, Japan; Kodiak, 
Alaska; and Little America, Antarctica. 
Calibrated radioactivity standards were 
counted daily in each unit. The average 
of the daily measurements covering the 
full year of 1957, with the exception of 
short periods when the equipment was 
undergoing repair, is presented in Table 
1. The radon concentration is that occur- 
ring in the early afternoon at each site 
and generally represents the minimum 
concentration during the 24-hour collec- 
tion period, 

As may be seen, the bulk of the radio- 
activity is due to the ever-present radon 
and its decay products, which result 
from radioactive decay of radium in the 
soil and the consequent, diffusion of the 
gaseous radon daughter into the air. The 
concentration of radon and thoron in the 
air is thus dependent on the location of 
land masses relative to the prevailing 
winds passing over the collecting site (J). 
In spite of the fact that the concentration 
of air-borne fission products in the Wash- 
ington area was unusually high during 
1957, due to the extensive nuclear test 
series in Nevada, this man-made mate- 
rial amounted to only 1.2 percent of the 


Table 1. Geographical distribution of at- 
mospheric radioactivity during 1957 (ac- 
tivity in micromicrocuries per cubic 
meter). 





Fission 
Radon Thoron Prod- 
ucts 





Washington, D.C; 172 2.3 2.1 
Yokosuka, Japan 54 048 0.66 


Kodiak, Alaska 7.3 0.042 0.16 
Little America, 


Antarctica 1.5 0.01 0.019 
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radon concentration. The other collec- 
tion sites show similar values for the 
fission-product-radon ratios. The con- 
centration of thoron is roughly equal to 
that of the fission products in every case. 
When one takes into account the series 
of radioactive products associated with 
each radon decay, the additional exter- 
nal dose due to the fission products in 
the air is found to be inconsequential. 

LutHer B. Lockuart, Jr. 
U.S. Naval Research Laboratory 
Washington, D.C. 
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On the Effect of Inorganic 
Phosphate on Hexose 
Phosphate Metabolism 


In 1935 Theorell (1) showed that in- 
organic phosphate (P,) (2) inhibited 
glucose-6-phosphate dehydrogenase, the 
enzyme catalyzing the first reaction of 
the hexose monophosphate shunt path- 
way. It is also well known that P,; plays 
an essential role in the Embden-Meyer- 
hof glycolytic scheme. These two obser- 
vations suggest the possibility that the 
local intracellular P, level could deter- 
mine the pathway of glucose metabo- 
lism. A high P; concentration should in- 
hibit the shunt but allow glycolysis to 
proceed, whereas a limiting P, concen- 
tration should exert the opposite effects. 
This report provides experimental evi- 
dence that the P, concentration in ex- 
tracts of ascites tumor cells does produce 
this effect on hexose phosphate metabo- 
lism. The reactions involved are shown 
diagrammatically in Fig. 1. 

Ehrlich mouse ascites tumor cells were 
removed from the animal, washed two 
times with 0.1M Tris buffer, pH 7.4, 
and then homogenized in 0.01M Tris 
buffer, pH 7.4, for 20 seconds with micro 
glass beads in a Nossal shaker (3). The 
cell debris and mitochondria were re- 
moved by centrifugation. The tempera- 
ture during the preparation of this en- 
zyme extract was maintained at 4°C. 

In one series of experiments, 0.2 ml of 
this extract with added TPN*+ was in- 
cubated in the presence or absence of 
phosphate buffer with (i) G-6-P and (ii) 
glucose-1-C14, At the end of the incuba- 
tion period the reaction was stopped by 
placing the vessels in a boiling water 
bath or by adding an equivalent volume 
of 10 percent trichloracetic acid. The 
G-6-P that remained was determined by 
treatment of the deproteinized extract 
with 100-fold purified glucose-6-phos- 
phate dehydrogenase (4) and excess 
TPN*. In the experiments with glucose- 
1-C14, the C140, produced was colleeted 


in KOH in the center well of Warburg 
vessels and counted as BaC!4O, at in- 
finite thickness. The amount of hexose 
that was metabolized by way of the shunt 
pathway was calculated either from the 
TPN? reduction (5) or from the C*#O, 
production. Pentose phosphate formation 
was not used as a means of estimating 
the proportion of G-6-P metabolized by 
the shunt pathway because pentose in- 
termediates are utilized by these enzyme 
extracts. 

A typical experiment is described in 
the legend of Fig. 2. At the end of a 20- 
minute incubation period the disappear- 
ance of G-6-P was complete in the pres- 
ence of added TPN* whether phosphate 
was present or not. However, as can be 
seen on the basis of the increase in ab- 
sorption at 340 my (Fig. 2), the per- 
centage of G-6-P metabolized by way of 
the shunt in the presence of 0.05M phos- 
phate was only 55 percent of that in the 
presence of Tris. Also recorded in Fig. 2 
are the parallel results obtained on the 
basis of C14O, production from glucose- 
1-C14, 

A second series of experiments was 
carried out in a glycolysis medium (6) 
in the presence of either 0.02M Tris or 
0.02M potassium phosphate buffer. Oxi- 
dized glutathione was added as an elec- 
tron acceptor for TPNH (7). Under 
these conditions it was not necessary to 
add TPN* to the incubation mixtures 
and there was an 85 percent inhibition 
of C140, formation from 0.5 umole of 
glucose-1-C1* in the phosphate buffer. 
Lactate was formed in both the Tris and 
phosphate buffers but was radioactive 
only in the latter. With glucose-6-C** the 
lactate was radioactive in both buffers 
and no C140, was formed. These results 
are in agreement with the view that the 
glucose is being degraded through both 
the glycolytic and shunt pathways. 

The relative contributions of these 
two pathways of glucose metabolism in 
various tissues have been the subject of 
numerous publications (8). Certainly the 
availability of TPN+ in the cell may 
limit glucose oxidation through the 
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Fig. 1. Phosphate effects on pathways of 
carbohydrate metabolism. 


1139 




















2.4 T T T 8 
Pa) 
Tris | 
eb ao = 
7 x 
es 
+ z 
st 1.2- — a 2 
ss n* Phosphate rw) 
i) Pg Ja 
0.6 e° is} 24 
lh“ 5 
yy E 

re) 1 1 l 
0 5 10 15 20 


MINUTES 

Fig. 2. Inhibition of the shunt in phos- 
phate buffer as measured by TPN reduc- 
tion and C™“O: formation from glucose-1- 
C™. For the TPN reduction, reactions were 
carried out in duplicate vessels either in 
0.05M Tris buffer, pH 7.4, plus 0.09M 
KCl, or in 0.05M potassium phosphate 
buffer, pH 7.4. Experimental vessels con- 
tained 0.5 umole of G-6-P, 1.3 umole of 
TPN*, 5.0 umole of ATP, and 10 umole 
of MgClz in a final volume of 3.0 ml. In 
control vessels either G-6-P or TPN* was 
omitted. The reaction was started by ad- 
dition of 0.2 ml of an enzyme extract pre- 
pared as described in the text. The in- 
crease in optical density at 340 mp was 
followed in a Beckman model DU spectro- 
photometer at room temperature. For the 
C™O:z production experimental vessels con- 
tained 0.5 umole of glucose-1-C™ instead 
of 0.5 umole of G-6-P; otherwise the reac- 
tants were the same. Open squares repre- 
sent optical density at 340 mu. Solid tri- 
angles indicate C“Oz production. 


shunt. In intact ascites cells, for exam- 
ple, very little glucose is oxidized by way 
of this pathway (9, 10), most of it pro- 
ceeding via glycolysis. We have found, 
however, that with extracts of these cells, 
the addition of an excess of TPN* or of 
a TPNH electron acceptor allows essen- 
tially all of the glucose to follow the 
shunt route. Methylene blue (9, /0) and 
pyruvate (10) have been found to stimu- 
late the direct oxidation of glucose in 
intact ascites cells, presumably by acting 
as electron acceptors for TPNH. We 
have also found that oxidized gluta- 
thione will stimulate the shunt pathway 
in intact cells. These findings certainly 
implicate the availability of TPN* as an 
important factor in determining how 
much glucose is metabolized by way of 
the shunt pathway. 

Under our experimental conditions the 
P,; concentration of the medium has been 
shown to influence the pathway of glu- 
cose breakdown in tissue extracts. It 
should be noted that the level of phos- 
phate used to produce this effect is 
about four to ten times the average in- 
tracellular P,; concentration of intact 
Ehrlich ascites tumor cells (1/1). It is 
not surprising, however, to find that a 
P; level greater than physiological is re- 
quired to alter the pathways. Generally, 
in experiments designed to test cofactor 
requirements in cell-free systems, it is 


1140 


necessary to add a higher concentration 
of cofactor than is actually present in the 
intact cell. In order to test the effect ob- 
served in these studies under more physi- 
ological conditions we are at present at- 
tempting to devise means of varying the 
intracellular P, concentration. It is clear, 
however, that no matter what the physio- 
logical effect of P, turns out to be, in at- 
tempts to compare the relative contri- 
butions of the glycolytic and shunt 
pathways in glucose metabolism (at least 
in cell free systems), the P; concentra- 
tion of the medium should be carefully 
controlled (/2). 

Epwarp A. Kravirz* 

ARMAND J. GuARINO 
Department of Biological Chemistry, 
University of Michigan, Ann Arbor 
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On the Role of the Vagus in the 
Control of Aldosterone Secretion 


Abstract. Aldosterone in adrenal venous 
blood of dogs is increased by constriction 
and decreased by release of constriction of 
the inferior vena cava. Section of the cer- 
vical vagi did not affect the rise of aldo- 
sterone but prevented its fall. The recep- 
tors for stimuli to increases of aldosterone 
secretion may not be the same as those for 
stimuli to decreases. 


Although there is evidence that the 
control of aldosterone secretion depends 
in part upon a function of intravascular 
volume (J), no mechanism has been pro- 
posed whereby stimuli from volume 
changes can be transmitted to the ad- 
renal cortex. In view of the known modi- 





fication of vagal impulses by changes in 
intrathoracic blood volume (2), we 
sought to determine whether. the vagus 
plays a role in the control of aldosterone 
secretion. 

Acute experiments were carried out 
in normal dogs anesthetized with Nem- 
butal. Cannulas were placed in the lum- 
bo-adrenal vein (3), and blood from the 
adrenal was collected intermittently for 
determination of aldosterone. To avoid 
stimulation of aldosterone secretion by 
blood loss per se, blood was infused at 
the rate at which it was lost. Radioactive 
(C1*) cortisone was added to the plasma, 
which was then extracted with dichloro- 
methane. The dried extract was chro- 
matographed on the following three 
systems: (i) chloroform: hexane: forma- 
mide:water (90:10:5:5); (ii) toluene; 
methanol: water (10:7:3); (iii) toluene: 
ethyl acetate: methanol: water (9:1:5:5). 
The cortisone-plus-aldosterone zone of 
(i) and (ii) was eluted for transfer to the 
next system. Aldosterone was determined 
by measuring soda fluorescence on paper 
in a fluorimeter (4) and corrected for 
losses as indicated by the C1* count on 
(iii). The mean recovery was 53+ 10 
percent (standard deviation). No other 
adrenal steroid which produces soda 
fluorescence has been found to run with 
aldosterone after passage through these 
three systems. 

Aldosterone secretion was stimulated 
by constriction of the inferior vena cava 
above the diaphragm (5) by means of 
an inflatable cuff so as to raise the fe- 
moral venous pressure by 10 cm of wa- 
ter. The hemodynamic effects of caval 
constriction were estimated, in all ex- 
periments, from continuous tracings of 
brachial arterial, right atrial, and fe- 
moral venous pressures on a Sanborn 
150 eight-channel recorder and from in- 
termittent determinations of hematocrit. 

In some experiments the vagi were 
sectioned; this was done at the level of 
the thyroid cartilage. 

Figure 1a shows the results of a “con- 
trol” experiment, in which constriction 
was applied twice and released once. By 
60 minutes after caval constriction, aldo- 
sterone secretion had risen, and by 90 
minutes after release of the constriction 
it had fallen. The temporal relationships 
were found to be highly reproducible, 
and these time intervals were used in all 
subsequent experiments where rises or 
falls of aldosterone secretion were under 
investigation. 

Table 1A shows the effects of caval 
constriction on 13 occasions; Table 1C, 
the effect of release of constriction on 
five occasions. Effects of constriction in 
increasing, and of release of constriction 
in decreasing, aldosterone secretion are 
highly significant (p < .001 for both 
effects). 

After vagal section, caval constriction 
was as effective in increasing aldosterone 
secretion as it was when the vagi were 
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Table 1. Effect of caval constriction and vagal section on aldosterone secretion (ug/hr). The mean, plus or minus standard deviation, is 


_ given at the bottom of each column. 














A. Vagi intact B. Vagi cut C. Vagi intact D. Vagi cut E. Vagal section alone 
Release Time after section (min) 
Contr. Constr. Contr. Constr. Constr. Release Constr. ———e Contr. 
90 min 150 min 60 150 210 
1.8 8.0 6.9 15.1 8.0 3.3 4.3* 7.4 5.0 5.7 2.8 4.2 
3.3 13.6 0.4 10.3 7.6 25 10.4 3.4 8.3 9.0 9.3 10.0 11.6 
3.1 7.6 2.7 11.9 11.4 3.4 11.9 9.3 3.6 3.0 2.3 2.3 
aid ted 5.0 14.0 6.0 4.6 14.0 20.0 0.4 5.3 
6.9 11.4 4.1 9.6 20.0 13.7 9.5* 7.7 10.9 2.7 6.3 
3.4 7.9 3.0 11.0 9.6 7.9 5.0 3.3 
2.6 4.3 11.0 9.5 4.1 7.4 
25 7.2 3.0 4.9 
1.2 4.3 
3.0 10.4 
5.8 9.5 
13 6.0 
5.3 20.0 
3.284+1.73 9.03+4.22 3.68+2.32 11.984+2.16 1064543 5544.64 10.10+2.79 9.31+4.74 4.104+2.47 5.65+2.05 
(p < .001) (p < .001) (p < .001) (p > .5) (p >.5) 





* Vagi sectioned immediately before release. 


intact. Figure 1b shows an experiment 
in which caval constriction was per- 
formed after vagal section. Table 1B 
gives the results of six such experiments. 
The effect of constriction in increasing 
aldosterone secretion is again highly sig- 
nificant (p < .001). 

Whereas vagal section did not preven 
a rise in aldosterone secretion following 
caval constriction, it did prevent a fall 
in aldosterone secretion following re- 
lease of constriction, Figure 1b shows an 
experiment in which release of constric- 
tion was performed after vagal section. 
Table 1D gives the results of seven such 
experiments. There was no significant 
effect on aldosterone secretion (p > .5). 
The return to control levels of femoral 
venous pressure and of brachial arterial 
and right atrial mean and pulse pres- 
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blood of dogs: (a) during constriction 
and release of inferior vena cava; (6) 
during constriction and release of inferior 
vena cava after vagal section; (c) follow- 
ing vagal section alone. 
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sures, and of the hematocrit, showed that 
release of constriction was as effective in 
reversing the hemodynamic effects of 
caval constriction in these experiments 
as it was in those in which the vagi were 
intact. 

In two experiments (Table 1D) the 
constriction was applied with the vagi in- 
tact, and the vagi were sectioned imme- 
diately prior to release of constriction. A 
fall in aldosterone was prevented, as in 
the other experiments in this group. In 
two experiments, after 150 minutes there 
was still no tendency for the aldosterone 
to fall (Table 1D). 

Vagal section alone (without caval 
constriction) was without consistent ef- 
fect on aldosterone secretion, as shown 
by the results of the experiments re- 
ported in Table 1E. 

These experiments confirm a report 
that caval constriction above the dia- 
phragm raises aldosterone secretion (5) 
and show that this phenomenon is read- 
ily reproducible within 1 hour. The in- 
crease of aldosterone secretion so pro- 
duced does not depend upon the integrity 
of the vagus nerve. 

These experiments demonstrate, fur- 
thermore, that release of caval constric- 
tion lowers aldosterone secretion to con- 
trol levels, and they show that this phe- 
nomenon is readily reproducible within 
90 minutes. The effect on aldosterone 
secretion of release of caval constriction, 
as estimated from these experiments, 
does depend upon the integrity of the 
vagus nerve. 

The findings cannot be explained by 
assuming a constant stimulus to increased 
aldosterone secretion, with ultimate con- 
trol depending upon inhibitory vagal im- 
pulses. If this were the case, vagal sec- 
tion alone should have led to increases 
of aldosterone secretion. 

The tracings of hemodynamic events 
and hematocrit values showed return to 
control conditions within 1 hour after 
release of caval constriction, whether the 
vagi were sectioned or not. If these pa- 


rameters reflect the effective stimuli to 
aldosterone secretion, then it appears 
that the pathways mediating stimuli 
which lead to increases of aldosterone 
secretion may be different from those 
mediating stimuli which lead to de- 
creases. The latter are dependent upon 
the integrity of the vagus; nothing is 
known about the former. 

These experiments throw no direct 
light on the possible role of the dien- 
cephalon in mediating control of aldo- 
sterone secretion (6). They do supply 
data consistent with such a hypothesis 
in providing a pathway whereby “vol- 
ume” stimuli may reach the central nerv- 
ous system. 

The results suggest that the concept 
of a single “volume receptor” for body- 
fluid volume (7) is an oversimplification. 
The stimuli that signalize expansion of 
effective body-fluid volume may well de- 
pend upon receptors other than those 
that mediate the stimuli which signalize 
contraction of effective volume. 

Ivor H. Mixts* 
ALFRED CASPER 
Freperic C. BARTTER 
Section 0) Clinical Endocrinology, 
National Heart Institute, 
Bethesda, Maryland 
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Some Effects of Substituting the 
Deoxyribonucleic Acid of Isolated 
Nuclei with Other Polyelectrolytes 


The addition of large, negatively 
charged molecules to isolated cell nuclei 
which have been depleted of their deoxy- 
ribonucleic acid (DNA) restores much of 
the biochemical activity of the nucleus. 

Up to 75 percent of the deoxyribonu- 
cleic acid of isolated thymocyte nuclei can 
be removed by incubation with pancreatic 
deoxyribonuclease (DNAase). Nuclei so 
depleted of their DNA lose their capacity 
for adenosine triphosphate (ATP) syn- 
thesis, for amino acid incorporation into 
protein, and for adenosine uptake in nu- 
clear ribonucleic acids. 

If polyanions are added at the time the 
DNA is removed, one can substitute for 
more than two-thirds of the DNA without 
any apparent loss of activity. The poly- 
anions tested include other DNA’s, ribo- 
nucleic acids, and polyadenylic acid, and 
non-nucleotides such as polyethylene sul- 
fonate, heparin, and chondroitin sulfate. 
Added polycations, such as protamine or 
polylysine, do not restore function to 
DNAase-treated nuclei. Moreover, polyly- 
sine, when added to nuclei whose DNA is 
still intact, greatly inhibits amino acid up- 
take into nuclear protein. 

The findings suggest a correlation be- 
tween negative charge and the biochemi- 
cal activity of the nucleus. 

V. G. Auttrrey, A. E. Mirsky 
Rockefeller Institute 


New Coenzyme Containing 


Pseudovitamin B,, 


Cell-free extracts of Clostridium teta- 
nomorphum decompose t-glutamate by 
the following sequence of reversible re- 
actions: 


I I 
Glutamate = {-methylaspartate = 


III IV 

mesaconate = citramalate = 
pyruvate + acetate 
The rate of reaction I in the forward di- 
rection can be measured by coupling it 
with reaction II and measuring the rate 
of mesaconate formation spectrophoto- 
metrically. Reaction I, which involves the 
interconversion of straight- and branched- 
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chain Cs structures, has been shown to 
require a coenzyme that can be removed 
from the cell-free extract by adsorption on 
charcoal. The coenzyme has been purified 
by ion-exchange methods and found to be 
a yellow-orange compound with high ac- 
tivity in the enzymatic assay system. The 
coenzyme is rapidly inactivated by visible 
light, which also causes a striking change 
in its absorption spectrum. The light-in- 
activated coenzyme is red and possesses an 
absorption spectrum similar to that of 
vitamin Bi. In the presence of KCN the 
spectrum of the coenzyme is virtually 
identical with that of vitamin Bi, except 
in the far ultraviolet. The coenzyme con- 
tains cobalt, cyanide, ribose, phosphate, 
and adenine, known components of pseu- 
dovitamin Bis, It also contains one or more 
additional adenine-containing moieties 
which are readily split off by exposure to 
light and appear to be essential for coen- 
zyme activity. 
H. A. Barker, H. WrissBAcH, 
R. D. SmMytH 
University of California, Berkeley 


Effect of Deuterium Oxide on 


Biological Systems 


The price of deuterium oxide (heavy 
water) has fallen to a fraction of its former 
value, making possible more extensive in- 
vestigation into the biological effects of 
this substance than had been possible after 
it first became available 20 years ago. 

Different isotopes of an element do not 
possess identical chemical and biochemical 
properties, and these differences can be 
expected to be very large between hydro- 
gen and deuterium because of their large 
mass difference. Important effects on the 
structure of biologically significant macro- 
molecules are to be expected. The effects 
of a deuterium environment on the growth, 
reproduction, and metabolism of algae, 
tumor cells, Drosophila, and mice have 
been studied. 

Environmental D,O concentrations in 
excess of 30 to 40 percent appear to be 
toxic or to inhibit the growth of the alga 
Chlorella, mice, and Drosophila. By serial 
subculture, algae can be adapted to grow 
well in D:O concentrations up to about 60 
percent. Unadapted cells form giant cells 
at high D.O concentrations due to a fail- 
ure to divide. 


Mice (strain Cs;) maintained on 25 and 
30 percent D.O in their drinking water 
and inoculated with Ehrlich’s ascites tu- 
mor cells showed an increase in survival 
time of about 50 percent compared with 
control mice inoculated but maintained 
on ordinary water. 

Heavy water decreases the fertility of 
mice. The effect is more pronounced in 
male mice, and recent studies have shown 
that the development of the spermatozoa 
is impaired. When the mice have been 
maintained on 30 percent D2O for 4 or 
more weeks, many sperm appear by micro- 
scopic examination to be morphologically 
defective. 

The development of Drosophila is inhi- 
bited by D.O in the media. Experiments 
are in progress to investigate possible 
mutagenic effects of DsO. 

This work was sponsored by the U.S. 
Atomic Energy Commission. 

Epwarb L. BENNETT, O. Hotm-HaNnseEn, 
A. M. Hucues, K. Lonserc-Hoim, 
V. Mosss, B. M. To.sert 

University of California, Berkeley 


Thermodynamic Properties of a 
Biological Steady-State System as 
Represented by the Carbon 
Reduction Cycle in Photosynthesis 


The biochemical pathway of carbon 
reduction during photosynthesis in green 
unicellular algae has been traced by al- 
lowing these organisms to photosynthe- 
size in the presence of COs and subse- 
quently analyzing the C-labeled com- 
pounds thus formed. This metabolic 
pathway, in part cyclic, lends itself par- 
ticularly well to studies of the thermody- 
namic properties of the biological steady- 
state as an interesting case of the chemical 
steady-state. The suitability of this system 
to such studies stems from several factors. 

1) The metabolic pathway is to a con- 
siderable extent isolated from other me- 
tabolic pathways of the cell by the chloro- 
plast membrane and by the fact that the 
net rates of canversion of the carbon re- 
duction cycle are much greater than the 
rates of other interacting pathways. 

2) The primary reactants (water, car- 
bon dioxide, and light) can be easily 
maintained at constant levels, regardless 
of the rate or duration of reaction, and 
two of these (light and carbon dioxide) 
can be varied easily to control the rate 
of reaction. 

3) The rate of the reaction can be 
readily observed without interfering with 
the system, 

4) The concentrations of the interme- 
diates may be determined by means of C™ 
labeling. 

The concentrations of intermediates at 
measured rates of photosynthesis have 
been determined and used to test the va- 
lidity of some equations of the thermody- 
namic steady-state at certain points in the 
carbon reduction cycle. 

This work was sponsored by the U.S. 
Atomic Energy Commission. 

J. A. BAssHAM 
University of California, Berkeley 
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‘Effect of Light on the 


Bioelectric Potential of Nitella 


Illumination of one end of Nitella cla- 
vata cells at first produces no change of 
potential, but if illumination is continued 
for about an hour, the light end becomes 
more and more negative, eventually reach- 
ing a value of 50 to 60 mv negative to the 
darkened end. There is quick recovery on 
darkening, sometimes with an overshoot 
to above normal, and the effect can now 
be repeated almost indefinitely on succes- 
sive light exposures. The change actually 
consists of a decreased positive potential 
at the illuminated end (as is shown by 
killing the other end, or by inserting a 
microcapillary contact into the sap). It 
appears to be photosynthetically medi- 
ated, for red light is as effective as blue. 
It is not, however, enhanced by increased 
COz content of the water, hence is prob- 
ably not due to accumulation of photo- 
synthetic products. Indeed, 2 percent COz 
rather effectively abolishes the light effect. 

The light effect is greatest when distilled 
water bathes the cells and is decreased by 
added salts, especially by KCl. Even one 
or two stimulations of the cell also de- 
creases the light effect, probably because 
of the exit of KCl from the sap. It is sug- 
gested that the light effects are due to 
movements of potassium within the cell, 
either from cytoplasm to vacuole or vice 
versa, depending upon the postulated site 
of the membrane potential (at tonoplast 
or plasma membrane). This is in agree- 
ment with results obtained in other organ- 
isms which show increased potassium up- 
take in the light. 

LAWRENCE R. BLINKS 
Doris M. CHAMBERS 
Hopkins Marine Station, 
Stanford University 


Location of a Branch in a 
Saturated Carbon Chain 


In degradation of natural products, lo- 
cation of a branch in a saturated carbon 
chain has been traditionally troublesome 
because of lack of sufficient selectivity in 
attack at the tertiary carbon. The advent 
of gas-phase chromatography has rend- 
ered possible the detection of such small 
amounts of material that identification of 
low yields of degradation products arising 
from attack at the tertiary carbon becomes 
feasible if a reaction can be used which 
gives these products in larger yields than 
products arising from other positions along 
the chain. Oxidation with chromic acid in 
acetic acid solution has been found to be 
quite satisfactory for this purpose. 

A representative degradation is that of 
10-methyloctadecanoic acid, which has 
yielded the indicated products (yields in 
percentage by weight). 

CHs—(CHe) :—CH—(CH2)s—COsH 


Hs 
CHs—(CHe)e—COsH O=C—(CHe)s—COsH 
9.8% 
Hs 9.3% 
CHs—(CHe);—-C=O HOsC—(CHe)7:—CO:H 
21.7% 


1.0% Hs 
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Either the products on the left or those on 
the right fully establish the structure of 
the acid. Since quantities of 0.01 mg may 
be readily detected by gas chromatog- 
raphy, the degradation may be applied 
reliably to samples as small as 5 mg, even 
in instances where the oxidation is only 
one-fifth as satisfactory as that cited. In 
the several branched acids examined, the 
ketone has usually been the degradation 
product recovered in lowest yields, which 
have been in the range of 0.2 to 3.2 per- 
cent. The method has failed entirely only 
for a 4-methyl acid, in which there ap- 
pears to be no significant selectivity of oxi- 
dation at the tertiary carbon. The largest 
amount of secondary degradation product 
which has been encountered was no more 
than 20 percent of the amount of primary 
product. 
JAMEs Cason 
Joan FEARING FESSENDEN 
University of California, Berkeley 


Satellite Orbits 


Let (7, 9, ¢) be spherical coordinates 
describing the position of a satellite rela- 
tive to the earth: r is radial distance from 
the center of the earth to the center of the 
satellite, 9 is colatitude, and ¢ is longitude. 
Assume that the only forces on the satel- 
lite are those due to the earth’s gravita- 
tional potential V. Assume V to be.of the 
form V = V°+JV*, where J is the oblate- 
ness parameter and V° is the potential 
for a spherical (uniform density) earth 
[see Blitzer, Weisfeld, Wheelon, “Pertur- 
bations of a satellite’s orbit due to the 
earth’s oblateness,” J. Appl. Phys. 27, 
1141 (1956)]. For an initial position x° 
and initial velocity v° let r=r(t, x°, v°, J) 
be the radial distance of the satellite. Let 
R(x°, v°, J) = maximum over all ¢ of r(t, 
x°, v®’, J). For orbits which do not pass 
over the poles or lie in the equatorial plane 
it is shown that R(x°, v°, J) is a discon- 
tinuous function of J. The discontinuity 
occurs at J=0, it is a simple jump, and 
the size of the jump is given. If one de- 
scribes the motion as that of a point on a 
moving ellipse, the standard expressions 
for the rotation of this plane (at nearly 
constant inclination about the north-south 
pole axis) and the rotation of the ellipse 
in this plane are derived. The jump enters 
in that the eccentricity of this ellipse un- 
dergoes a slow periodic variation of period 
proportional to (1/J), but the amplitude 
depends only on initial conditions. 

STEPHEN P. DILIBERTO 
University of California, Berkeley 


Climatic Significance of 
Marine Invertebrates during 
Later Geologic Time 


The broad distribution of modern shal- 
low-water marine invertebrate faunas is 
controlled to a major degree by tempera- 
ture. Fossil faunas are considered to have 
been similarly controlled. The distribution 
and relationships of fossil marine faunas 


when compared with those of living faunas 
indicate that the continents and geo- 
graphic poles were in their present posi- 
tions during the Tertiary and strongly 
militates against changed positions during 
the Paleozoic and Mesozoic. Fossils closely 
related to organisms now living occur in 
the late Mesozoic and Tertiary and form 
the basis for direct inferences about the 
distribution of temperature zones during 
these intervals. 

The low- and middle-latitude occur- 
rences of warm-water marine faunas dur- 
ing the late Mesozoic and early Tertiary 
indicate that the tropics (in terms of tem- 
perature) then extended above the mid- 
dle latitudes. Subsequently the tropics 
were restricted toward the equator until 
the time of maximum glaciation during 
the Pleistocene, with later expansion to 
their present area. The early Mesozoic and 
Paleozoic marine faunas have distribution 
patterns similar to those of the Tertiary 
and Recent, indicating the presence of 
comparable temperature zones. Analysis 
of the faunas indicates that during most 
of this time the tropics were as widespread 
as those of the early Tertiary, although 
there was at least one major glaciation 
(late Paleozoic). 

In summary, during the Paleozoic, Me- 
sozoic and Tertiary, it appears that the 
tropical zone was usually much more wide- 
spread than now, and that restricted 
tropics, including those of the present 
time, are abnormal. 

J. Wyatt DurHAM 
University of California, Berkeley 


Size of Pores and Their Contents 
in Sieve Elements of Dicotyledons 


Comparative structure and cytophysiol- 
ogy of sieve elements suggest that the 
strands connecting the protoplasts of con- 
tiguous elements through pores in sieve 
areas play an important role in transloca- 
tion of food in the phloem. The pores and 
their contents—that is, the connecting 
strands and the callose cylinders encasing 
the strands—were measured in 150 species 
of some 60 families of dicotyledons. The 
diameters of the pores ranged in different 
species from a fraction of a micron to 
about 14 pw. Typically, in the same species, 
the pores were larger in the sieve areas 
of the sieve plates (end walls bearing 
comparatively highly differentiated sieve 
areas) than in those in the side walls. The 
pores and the connecting strands of the 
sieve plates were larger, and the differ- 
ences in dimensions between the pores and 
the strands of the sieve plates and those 
in the side walls were greater, in elements 
with simple sieve plates than in those with 
compound sieve plates. Whether the sieve 
plates are simple or compound, sample 
measurements indicate a wide variation in 
ratio between total pore area per sieve 
plate and transverse area of sieve element; 
this ratio tends to be greater in elements 
with compound sieve plates. 

KATHERINE Esau 
VERNON I. CHEADLE 
University of California, Davis 
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Enzymatic Conversion of Uridine 
Diphosphate D-Glucuronic Acid to 
Uridine Diphosphate Galacturonic 
Acid, Uridine Diphosphate Pentose, 
and Xylose Polysaccharide 


Sugar nucleotides have been shown to 
be important precursors in the formation 
of the various complex saccharides in ani- 
mal, microbial, and plant cells. 

The results obtained by several investi- 
gators working with intact plants and 
plant tissue slices indicated that the D-xy- 
lose and L-arabinose constituent, units of 
pentosans originate from uronic acid pre- 
cursors by a loss of the sixth carbon atom. 
However, the mechanism of formation of 
these compounds has not been known. 

We now have evidence that particulate 
preparations from Phaseolus aureus (mung 
bean) seedlings are capable of catalyzing 
the formation of uridine diphosphate ga- 
lacturonic acid and uridine diphosphate 
pentose from uridine diphosphate p-glu- 
curonic acid. It thus appears that the 
mung bean particulate preparations con- 
tain a 4-epimerase capable of converting 
uridine diphosphate p-glucuronic acid to 
uridine diphosphate galacturonic acid, 
and another enzyme (or enzymes), decar- 
boxylase, which decarboxylates the uridine 
diphosphate uronic acid (or acids) to 
uridine diphosphate pentose (or pentoses). 

Particulate preparations from aspara- 
gus shoots, radish roots and leaves, and 
spinach leaves are also found to catalyze 
these reactions. 

There is evidence that preparations 
from asparagus and other plants contain 
an enzyme system that can catalyze the 
transfer of xylose from uridine diphos- 
phate xylose to -1,4-linked xylo-oligo- 
saccharides, ranging in degree of poly- 
merization from 2 to 5, to produce the 
next higher member of the same xylo-oli- 
gosaccharide series. There is an indication 
that a polysaccharide, xylan, is also formed 
from UDP xylose by preparations from the 
same plants. 

D. S. Fe1ncoxp, E. F. NEuFELp, 
W. Z. Hassip 
University of California, Berkeley 


Low-Frequency Propagation 
in the Ionosphere 


The electromagnetic field produced by 
a low-frequency vertical electric dipole is 
expressed as a sum of modes traveling in 
the “leaky” waveguide formed by the per- 
fectly conducting earth and the imper- 
fectly conducting ionosphere. An analysis 
of the field shows that the long-distance 
propagation of radio waves depends on 
either the first or the zeroth order mode, 
depending on whether the ratio of the 
height of the ionosphere to the free-space 
wavelength is greater or less than 3-*. 
The problem of numbering the modes is 
considered, and it is found that in all 
proposed schemes there is a possibility of 
ambiguity in numbering. 
BERNARD FRIEDMAN 
University of California, Berkeley 
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Lower Jurassic (Toarcian) Flora 
from the West Coast of 
Vancouver Island 


Plant-bearing strata‘*have been discov- 
ered in a small sea-coast section consisting 
of calcareous shale, siltstone, sandstone, 
and tuff on the remote western coast of 
Vancouver Island. The plant-bearing sec- 
tion is underlain and overlain by beds 
containing marine faunas. The association 
of the flora with faunas substantiates the 
age determination based on an independ- 
ent study of the plants. Petrifactions of 
the rachises of several genera, preserved 
as compressions, are of interest because of 
the rareness of such fossilization combina- 
tions. The flora is predominantly cyca- 
deoid. Ptilophyllum, Pterophyllum, Oto- 
zamites, Matonidium, Dictyophyllum, and 
Nilssonia are the dominant elements. Co- 
nifers are rare. The various species of 
these genera appear to have remarkably 
close affinities with those of the early 
Jurassic floras of Mexico, Alaska, Japan, 
Korea, and elsewhere where floras of this 
age are recognized. The discovery of this 
locality eliminates a geographic gap be- 
tween the flora in northern North America 
and Asia and those of the Pacific region 
and Mexico. There is every likelihood that 
extensive floras of a reasonably uniform 
composition existed on the fringes of the 
northern and western Pacific land areas 
during early Jurassic time. 

Wayne L. Fry 
University of California, Berkeley 


Development of a High-Field Magnet 


The design and arrangements for the 
safe operation of a kerosene-cooled, iron- 
free, solenoid magnet for continuous op- 
eration at fields in the 100,000-gauss range 
will be described. 

The objective has been to have a rela- 
tively large working space, with the best 
attainable homogeneity, and maintenance 
of the current distribution patterns at all 
fields during a series of experimental ob- 
servations over the range zero to maxi- 
mum field. The construction details will 
be illustrated by slides and a visit to the 
Low Temperature Laboratory of the Uni- 
versity of California, where the magnet 
was developed, is scheduled. 

The Office of Naval Research, the 
Atomic Energy Commission and the Na- 
tional Science Foundation have contrib- 
uted to the magnet development. : 

W. F. GrauquE, D. N, Lyon 
University of California, Berkeley 


Scattering of High-Energy 
Electrons by Deuterons 


The bombardment of deuterium by 
high-energy electrons often results in dis- 
integration of the deuteron. In this paper, 
using a simple model of the deuteron, we 
have calculated the number of electrons 
scattered at various angles and the energy 
loss after such a reaction. This model as- 





sumes that the electrons interact with 
each nucleon independently of the other 
through their electromagnetic fields (im- 
pulse approximation). The probability 
that an electron scatters into a given 
angle and energy range is then the sum 
of the probability due to the proton alone 
and that due to the neutron alone. 

The proton and neutron are considered 
as extended bodies with distributions of 
charge and magnetic moment, and with a 
distribution of momenta. The results de- 
pend significantly on the neutron struc- 
ture, which is not well known. We have 
computed the pattern of scattered elec- 
trons for several different neutron distri- 
butions and compared them with the re- 
sults of other more precise and lengthier 
calculations. These results agree, indicat- 
ing that the above-described model of the 
deuteron is valid. Extensive computations 
have also been made for comparison with 
experiment. 

This work was supported in part by the 
U.S. Air Force through the Air Force 
Office of Scientific Research. 


A. GOLDBERG , 


Stanford University 


On the Exponents of a 
Simple Compact Lie Group 


Finding what remains invariant under 
a group of transformations is a classical 
problem in mathematics. One such prob- 
lem which has attracted considerable at- 
tention is as follows: If G is a simple, 
closed, continuous group (simple compact 
Lie group), what can one say about the 
polynomials in the infinitesimal generators 
of G which remain invariant under the 
transformation x — b x b* of G itself for 
all b in G. Much of the early work on this 
question was done by the mathematician 
Casimir and the physicist Racah. One 
knows that all such polynomials are gen- 
erated by a finite number of primitive 
polynomials, the degrees of which, mi, ms, 

. mr are called the exponents of G. A 
surprising turn came when, in 1950, C. 
Chevalley, at the International Congress 
in Cambridge, showed that the invariant 
symmetric theory in the infinitesmal gen- 
erators is essentially the same as the anti- 
symmetric theory. This meant one could 
determine the exponents from the Betti 
numbers of G. In fact, as a consequence, 
the Poincaré polynomial of G is just 


(1+ e2m-1) (14 ¢2mer1) ... (1+ 42me2), 


Upon learning from Chevalley what the 
exponents were in special cases, H. Cox- 
eter came upon a remarkable coincidence. 
He was able to read these numbers off 
directly from the eigen values a particular 
transformation in a finite reflection group 
(Weyl group) associated with G. No ex- 
planation for this phenomenon was given. 
Subsequently, using an entirely different 
approach, R. Bott obtained the exponents 
by applying Morse theory to a study of 
the geodesics on G. Thus three unrelated 
methods were found to yield the expo- 
nents of G, and one of them was only 
empirical. 
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Here we announce a direct proof of the 
equivalence of these methods. Principally 
we establish the validity of the method of 
Coxeter. (In doing so we settle certain 
questions on finite reflection groups.) The 
major step is to relate the observations of 
Coxeter with the proof of Bott. The link 
between these two is played by the prin- 
cipal three-dimensional simple subgroup, 
a subgroup discovered (and used for other 
purposes) simultaneously by Dynkin and 
de Siebenthal. 

BERTRAM KostTANT 
University of California, Berkeley 


Occurrence of Aluminum Hydride 
Emission in Spectra of 
Long-Period Variables 


In the vicinity of minimum light, the 
long-period variables % Cygni and R 
Cygni show an intense emission-line spec- 
trum, of which a prominent constituent is 
the A*II — X*2 +system of the aluminum 
hydride molecule. The AlH spectrum is 
not complete, but occurs only as short 
series of rotational lines in each band 
branch; this has been explained as due to 
the formation of AIH molecules by inverse 
predissociation. It is known that some 
long-period variables show no AlH emis- 
sion, and the present investigation was 
designed to discover the rules of its occur- 
rence. The spectra of some 70 long-period 
variables have now been observed near 
minimum light with low dispersion at the 
Crossley reflector. An intense display of 
AIH emission has been found in just eight 
of these stars. The conclusions are: 

1) The AIH phenomenon occurs 
strongly only in S-type variables. It has 
been observed in no stars of period shorter 
than 370 days, but all those of period 
longer than this value show AlH emission 
near minimum light. 

2) The intensity of the AlH lines does 
not seem to depend upon whether the star 
is a marginal or an advanced S type, upon 
its light amplitude, or upon any other ob- 
vious characteristic. 

3) Although AIH emission appears 
weakly in a few M-type variables, no oc- 
currence of comparable intensity with that 
in the S stars has been observed among 
the pure M types. 

Grorce H. HErsic 
Lick Observatory 


Individual Differences in 
Susceptibility to Hypnosis 


While it is well known that among co- 
operative subjects some are much more 
readily hypnotizable than others, there is 
little firm knowledge about the distribu- 
tion of susceptibility within the popula- 
tion or about the personality correlates of 
susceptibility. 

The susceptibility of 74 subjects has 
been studied by attempting to hypnotize 
them individually by a standard proce- 
dure. Because the subjects volunteered for 
another kind of experiment, the bias in- 
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troduced by their volunteering for an ex- 
periment in hypnosis has been avoided. 
Results for these subjects are compared 
with results from a sample of 200 subjects 
tested by others at the University of 
Michigan. The measures of susceptibility 
prove to be highly consistent internally, 
and preliminary work with another sample 
shows them to have satisfactory retest 
reliability. 

The form of the curve of distribution 
of susceptibility fluctuates with the items 
entering into the scale of measurement 
and with the relative weights assigned. In 
view of the high intercorrelation of many 
of these items, a bimodal curve results if 
the scale is limited to these items. 

Preliminary to preparing a personality 
inventory that will predict susceptibility 
to hypnosis, the subjects scoring high and 
low in the susceptibility experiment have 
been interviewed by a psychiatrist. At 
least one syndrome emerges: The highly 
susceptible men are predominantly well- 
adjusted, outgoing students, identified 
with their successful fathers, and capable 
of assuming both the role of leader and 
the role of follower. 

ErNEstT R. HitcarpD 
Stanford University 


Biological Implications of Abortive 
Reproduction of Animal Viruses 


The reproduction of swine influenza 
virus, like that of influenza A, influenza 
B, and mumps viruses, yields a high pro- 
portion of infective particles when the 
number of particles inoculated is less than 
0.2 per cell. When the number is greater 
than 2 per cell, more than 95 percent of 
the particles produced are noninfective. 
Reproduction that leads to the production 
of noninfective virus particles may be 
designated abortive. 

With each of the four viruses, the pro- 
portion of new particles that are noninfec- 
tive increases progressively as the number 
of particles inoculated is increased beyond 
2 per cell. Initial particle-cell ratios of 20 
lead to the production of virus particles 
99 percent or more of which are noninfec- 
tive. Abortive reproduction is not related 
to the instability of the infective property 
of the virus particle. Although influenza 
A, influenza B, and mumps viruses are 
highly unstable, swine influenza virus has 
an infective half-life of about 22 hours 
at 35°C. 

Regardless of the number of particles 
inoculated, the reproduction of mumps 
and the three influenza viruses leads even- 
tually to the production of new particles 
in numbers that greatly exceed those 
necessary for the induction of abortive 
reproduction. This results in a relation 
which has the aspects of a feedback 
mechanism; the larger the number of 
virus particles that are produced the 
smaller is the proportion that are infec- 
tive. Under these conditions, the repro- 
ductive process cannot perpetuate itself 
and the infection leads to a spontaneous 
cure. 

FRANK L. HorsFALtt, Jr. 
Rockefeller Institute 


Metallic Conduction of 
Nonmetals at High Pressures 


There are two possible mechanisms by 
which a nonmetal may be converted into 
a metal under the influence of high pres- 
sures. First, under the influence of high 
pressure, the kinetic energy of the elec- 
trons can be increased until it is greater 
than the binding energy. Second, the band 
theory predicts that if the valence bond 
intersects the conduction bond a metal 
must result. The pressures required by the 
former appear to be greater than those 
presently available for a laboratory experi- 
ment. Electronic transitions have been re- 
ported by Bridgeman for cesium, cerium, 
tellurium, and silver sulfide. Alder and 
Christian have reported that a number of 
solids become conducting at high pressures 
obtained by shock waves. 

In these experiments the resistance was 
determined as a function of pressure. At 
pressures of 160,000 atm the maximum 
specific resistances of phosphorus and 
silver oxide had a value of 600 x 10* ohm 
cm. Certain measurements indicate that 
the value may be as low as 20 x 10* ohm 
cm. The most likely value is 100 x 10° 
ohm cm. This conductivity is somewhat 
better than that of bismuth at atmospheric 
pressure. These data strongly indicate that 
both phosphorus and silver oxide have be- 
come metallic at these pressures. At pres- 
ent the gap in phosphorus is being studied 
as a function of pressure. 

The behavior of iodine has been studied 
to a pressure of 200,000 atm. At atmos- 
pheric pressure the specific resistance of 
iodine is above 10° ohm cm. This is re- 
duced to 10° ohm cm at the highest pres- 
sure that we have studied. The resistance 
is still decreasing with pressure. Unless 
there is a phase transition, iodine will be- 
come metallic at room temperature at a 
pressure on the order of 400,000 atm. 

GEorGE JurA, HAROLD STROMBERG, 

Rosert E. Harris, Rrmuus J. Vaisnys 
University of California, Berkeley 
Radiation Laboratory, Livermore 


Kinetic Isotope Effect 
Involving Methyl Radicals 


The complete set of eight reactions of 
the type 


xsC + y — 2 x8C—y—2z— xCy tz 


(where x, y, and z are permuted between 
H and D) has been studied experimen- 
tally by Whittle and Steacie [J. Chem. 
Phys. 21, 993 (1953)] over a range of 
temperature. The six-atom activated com- 
plex with an axis of threefold symmetry is 
sufficiently simple to permit a complete 
vibrational analysis. This complete analy- 
sis has been used to find a suitable equiva- 
lent four-atom complex. For a single set 
of force constants, deduced from consid- 
erations of molecular structure and mole- 
cular spectroscopy, a complete set of fre- 
quencies for eight activated complexes was 
computed, the mass along the reaction 
coordinate was found, and the kinetic 
isotope effect was evaluated by Bigelei- 
sen’s formulation of the activated complex 
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theory. Except for certain small trends, 
believed to correspond to internal incon- 
sistencies in the experimental data, there 
is satisfactory agreement between theory 
and experiment for 18 different ratios of 
rate constants between 403° and 563°K. 
Haro ip S. JoHNSTON 
University of California, Berkeley 


Brain Chemistry and 
Adaptive Behavior in the Rat 


In a continuing study of the relations 
between adaptive behavior and _ brain 
chemistry, we have tested several strains 
of rats in various learning situations. On 
all learning tasks, the S; strain (descend- 
ants of Tryon’s maze-bright animals) is 
superior to the Ss strain (descendants of 
the Tryon’s maze-dull animals). 

The S: rats are also found to have sig- 
nificantly greater cholinesterase (ChE) 
activity than the Ss rats in both cortical 
and subcortical brain. This difference may 
be specific to ChE, since in other en- 
zymes tested no strain differences appear. 

To determine whether the observed 
relationship between ChE and learning 
capacity might be merely fortuitous, sev- 
eral genetic experiments were undertaken. 
First, a cross between the S; and the Ss; 
strains (the K strain) was tested on stand- 
ard learning problems, and _ individual 
performance records were compared with 
individual ChE activity levels. Second, 
through selective breeding, two lines of 
rats high in ChE, and two lines low in 
ChE (the R strains), were developed. We 
have now begun behavioral tests of these 
animals. 

The results of the tests with the K and 
R rats indicate that while ChE is defi- 
nitely related to learning ability, the rela- 
tionship is not a simple linear one. 

On the basis of the data, a hypothesis 
is suggested which relates learning capac- 
ity to the acetylcholine-cholinesterase bal- 
ance in the central nervous system. Pro- 
posals for further empirical checks of this 
hypothesis are then discussed. 

Davip KrEcH 
Mark R. RosSENZWEIG 
Epwarp L. BENNETT 
University of California, Berkeley 


Radiation in High-Energy 
Electron-Proton Collisions 


The radiation of a photon is one of the 
dominant processes competing with the 
production of a a-meson when a high- 
energy electron loses energy in a collision 
with a proton. The energy and angular 
distributions of the scattered electron, as 
observed by experiments at Stanford, are 
affected by both processes. The meson 
production process is of prime interest 
since it depends sensitively on neutron 
structure. However, an accurate determi- 
nation of the radiation process is neces- 
sary to facilitate this investigation of the 
neutron’s size. 

Our calculation endeavors to provide 
this theoretical knowledge of the scatter- 
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ing contribution resulting from the radia- 
tive process by employing the well-known 
formalism of quantum electrodynamics. 
Our standard treatment of the dynamical 
effects of proton recoil employs fewer 
approximations than earlier calculations, 
and the effect of recently acquired knowl- 
edge of the proton’s charge and magnetic- 
moment structure is also included. Certain 
higher orders of approximation, involving 
multiple photon processes and meson in- 
teractions, have not been considered, but 
are estimated to limit the accuracy of our 
result by about 5 percent at the highest 
energies in the range of interest. Our re- 
sults, except for small deviations at lower 
energies, are in substantial agreement 
with earlier calculations. 

This work was supported in part by the 
U.S. Air Force through the Air Force 
Office of Scientific Research. 

C. N. LInDNER 
R. A. BERG 
Stanford University 


Quantitative Tests of the 120-Inch 
Mirror of Lick Observatory 


During the final stages of the figuring 
process, the 120-inch mirror was tested in 
the telescope on stars. Quantitative Hart- 
mann tests were carried out in addition to 
standard knife-edge tests. The latter were 
made by D. O. Hendrix, who was in 
charge of figuring the mirror. 

Instead of the conventional tests by 
zones [J. Hartmann, Z. Instrumentenk. 
24, 1, 33, 97 (1904)], local and detailed 
departures of the mirror from a paraboloid 
were determined. Originally only radial 
profiles were derived, but it was found 
that in the presence of appreciable astig- 
matism and local errors, a common zero- 
level for different radial profiles could not 
be established. A more elaborate proce- 
dure had to be developed by supplement- 
ing the conventional radial measurements 
with tangential ones. 

Measurements of the 192 images of 
holes in the Hartmann screen gave 384 
equations of condition, from which nor- 
mal equations were formed for determina- 
tion of the best-fitting paraboloid. The 
extrafocal image of the Hartmann screen, 
as formed by this paraboloid, was then 
computed and compared with the meas- 
ured one, and radial as well as tangential 
deflections in the focal plane were derived 
from the comparison. Integration of these 
deflections yielded radial and tangential 
profiles of the departures of the mirror 
surface from an ideal paraboloid. The 
closed tangential profiles permitted estab- 
lishment of a common zero-level for all 
the profiles. After the latter were recon- 
ciled, it was possible to draw a contour- 
map of the mirror. A rapid improvement 
in the mirror figure resulted from the 
availability of this detailed information to 
the opticians. The mirror is now free from 
astigmatism, and its figure compares fav- 
orably with those of the best large tele- 
scope mirrors. 

N. U. Mayatu 
S. VASILEVSKIS 
Lick Observatory 





Production and Reproduction 
of the Mitotic Apparatus 


The isolation of the mitotic apparatus 
(MA) in analyzable quantities from syn- 
chronously dividing cells (sea urchin eggs) 
has made it possible to put certain ques- 
tions concerning the physiology of mitosis 
in chemical terms. Analyses of the MA 
as isolated by our earlier methods have 
yielded the following general facts. (i) 
The fully formed MA, according to the 
data of Mazia and Roslansky, comprises 
10 percent or more of all the protein in 
the cells studied. (ii) By electrophoretic 
and ultracentrifugal criteria, the MA is 
composed largely of a single species of 
protein, but a second component, larger 
and more negatively charged, is always 
found in smaller quantities. (iii) The 
major component is a protein of average 
molecular weight about 315,000 (data of 
A. M. Zimmerman). (iv) Ribonucleic 
acid (RNA) is always present. Recent 
analyses by A. M. Zimmerman give an 
RNA content of 6 percent and show the 
presence of all four nucleotides of RNA. 
(v) Evidence from solubility studies as 
well as from observations with certain 
mitotic inhibitors suggests that S—S bonds 
(or other bonds involving thiol groups) 
are involved in the protein-to-protein link- 
ages by which the mitotic apparatus is 
assembled. 

In the living cell, the MA is a highly 
unstable structure, and all earlier attempts 
to isolate it directly from living cells have 
failed. The hypothesis that the coherence 
of the MA depends on S—S bonds pre- 
dicts that it may be stable only when these 
are “protected.” Such stabilization might 
be achieved, reversibly, in the presence of 
another S—S system. On the basis of this 
prediction, a successful method of isola- 
tion of the MA directly from living, divid- 
ing sea urchin eggs has been developed 
recently in collaboration with J. M. 
Mitchison, H. Medina, R. Iverson, and P. 
Harris. The isolation is made directly in 
isotonic dextrose containing dithiodigly- 
col. The “native” MA so isolated is stable 
only in the presence of dithiodiglycol. Its 
properties are under study. 

The characterization of the proteins of 
the MA has permitted an approach to the 
question whether the substance of which 
it is composed is a new species synthesized 
as the MA forms or whether it exists be- 
fore division and is merely assembled as 
mitosis proceeds. In experiments by H. A. 
Went, antibodies to the extractable pro- 
teins of the unfertilized egg and to the 
isolated mitotic apparatus were prepared, 
and the Ouchterlony gel-diffusion tech- 
nique was employed to determine whether 
the unfertilized egg contained an antigen 
identical with that characteristic of the 
protein of the mitotic apparatus. The MA 
yielded a single antigen which matched 
one of the several antigens of the eggs ex- 
tracted before division. These results favor 
the hypothesis that the proteins of the MA 
are preformed before division and are 
assembled at division. 

The evidence of a decisive role of S—S 
bonds in the formation of the MA predicts 
that an excess of a nontoxic —SH com- 
pound capable of penetrating the cell 
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. readily should block mitosis reversibly. In 


studies with mercaptoethanol this predic- 
tion was verified. However, if cells were 
blocked until the time when the next di- 
vision was expected normally, and the 
block was then reversed, they divided di- 
rectly into four cells. Apparently the re- 
production of the mitotic apparatus, based 
on the reproduction of the centers, pro- 
ceeds even when it cannot function. 
DANIEL MaziA 
University of California, Berkeley 


On the Stellar Population of the 
Nuclear Region of the Galaxy 


Spectrograms of integrated starlight in 
four regions near the nucleus of the Gal- 
axy have been obtained recently at the 
McDonald Observatory. These indicate 
that the principal contributors to the light 
of the nuclear region are stars of solar and 
later type. The general stellar population 
by luminosity of the nuclear region is 
therefore different from that of the globu- 
lar clusters of the Galactic halo. 

A comparison of the Galactic nuclear 
region with that of the Andromeda nebula 
suggests a probable large-scale structural 
difference, although the two systems are 
of the same general class. 

W. W. Morcan 
University of Chicago 


Atomic Beam Research on 
Radioactive Atoms 


The fundamental purpose of the re- 
search is the measurement of the spin, 
magnetic dipole, and electric quadrupole 
moment of radioactive nuclei whose half 
lives lie in the range 20 minutes to 25,000 
years. The results are of particular im- 
portance in the field of nuclear structure, 
for most nuclei lie in this range and many 
of them lie far from the line of stability. 
The total number of such nuclei treated 
at Berkeley is approximately 60. 

A number of very difficult problems had 
to be solved, mostly related to the very 
small number of atoms, as low as 10”, that 
could be manufactured. These problems 
involved developments in the atomic beam 
equipment itself, isotope production at 
the cyclotron, radiochemistry suitable for 
beam work, beam collection techniques, 
and special counting techniques. As an 
example, x-ray counters were developed 
that yielded an over-all efficiency of about 
40 percent with a background as low as 
0.3 count/min. 

The first measurements were made on 
the neutron-deficient isotopes of rubidium 
and cesium and were soon extended to 
thallium, indium, silver, gold, copper, and 
other elements whose atoms are character- 
ized by an electronic angular momentum 
of 1/2. This is the situation of maximum 
signal intensity. Quadrupole moments of 
atoms in this ground state are not suscep- 
tible to measurement, and parallel re- 
search was undertaken on the radiohalo- 
gens whose electronic ground state has an 
angular momentum of 3/2. A considerable 


7 NOVEMBER 1958 


number of isotopes of bromine and iodine 
have been measured, including Br™, which 
is the first observed case of hyperfine levels 
that are not in the normal order. Astatine 
(211) has been a successful special case of 
the halogens. 

Another important result of these tech- 
niques is the determination of the elec- 
tronic characteristics of the atoms in those 
cases where there was insufficient prior in- 
formation on this point. In this connec- 
tion, there has been particular success in 
the case of the heavy elements, such as 
protactinium, neptunium, plutonium, 
americium, and curium, where the spec- 
troscopic ground state characteristics have 
been determined as well as the nuclear 
properties. 

The senior members of the group asso- 
ciated with this research are J. C. Hubbs, 
E. Lipworth, H. A. Shugart, and H. A. 
Silsbee. 

W. A. NIERENBERG 
University of California, Berkeley 


Mechanisms for Dehydration 


The role of B-hydroxy ketones and B-hy- 
droxy acids in organic synthesis is well 
known. We have undertaken a study of 
the rate of dehydration in aqueous acid 
for representative members of these classes 
of compounds. 

The rate of formation of substituted 
cinnamic acids from -aryl-B-hyd1lxypro- 
pionic acids is very sensitive to the substit- 
uent in the aromatic ring. The reaction is 
strongly acid-catalyzed. 

Quite in contrast, the dehydration of 
B-aryl-B-hydroxybutanones shows little 
sensitivity to variations in structure. The 
rate of dehydration shows a lesser sensi- 
tivity to acid concentration, which paral- 
lels the rate of enolization of simple 
ketones. 

The consideration of these results and 
others previously reported provides very 
strong evidence for the operation of two 
mechanisms of dehydration in each series 
of compounds. Rate-determining enoliza- 
tion is the usual mechanism for dehy- 
dration of f-hydroxy ketones; suitable 
compounds undergo dehydration via a 
carbonium ion mechanism. For B-hydroxy 
acids, a carbonium ion mechanism is ob- 
served in most cases; suitable compounds 
appear to undergo dehydration via enoli- 
zation. 

D. S. Noyce, P. A. Kine, 
W. L. REED 
University of California, Berkeley 


Infrared Detection of the 
Free Radical NH: 


In earlier work the photolysis of hydra- 
zoic acid suspended in solid nitrogen, 
argon, and xenon at 20°K revealed spec- 
tral features certainly associated with un- 
stable intermediate species which react 
upon diffusion [E. D. Becker, G. C. Pi- 
mentel, M. Van Thiel, J. Chem. Phys. 26, 
145 (1957)]. The present work is directed 
toward the critical test of the proposed 


explanation that NHz was formed by the 
reactions 


HN; + hv > NH + Nz (1) 
NH + HN; > NHe + Ns (2) 
NH: + HN: —> NHs + Ns (3) 


and that NHz was detected by the infrared 
absorption of its bending mode at 1290 
cm”. 

Hydrogen bonding by HNs provides a 
possible explanation of the observed ab- 
sorptions alternative to the assignment to 
free radicals. Hydrogen bond formation of 
the type HN; - - - HN; and also with 
ammonia, H;N - - - HNs, was studied, 
and in each case the hydrogen bond causes 
spectral changes. These changes do not, 
however, account for the new features 
which are obtained when HN; is photo- 
lyzed in solid nitrogen. 

A second critical test of the proposed 
interpretation relates to the effect of con- 
centration of hydrazoic acid in the matrix. 
At lower concentration the production of 
ammonia through reaction 3 should be 
inhibited relative to reaction 2. An experi- 
ment was performed at the lowest concen- 
tration experimentally feasible. Photolysis 
again produced the spectral features of 
ammonia and showed distinctly the reduc- 
tion of diffusional processes. The forma- 
tion of the band at 1290 cm™* was appar- 
ently not affected. 

The most informative test of the pro- 
posed identification of NHz is the prepa- 
ration of the deuterated counterparts. For 
this purpose DNs was prepared and photo- 
lyzed. The absorption at 1290 cm™ was 
not produced, but new absorptions were 
observed at lower frequencies appropri- 
ately shifted to be assigned to NHD and 
NDz. 

In summary, all of the experiments per- 
formed substantiate the conclusion that 
the NH radical has been detected for the 
first time by infrared absorption. 

Georce C. PIMENTEL 
Martuias VAN THIEL 
University of California, Berkeley 


Diurnal Cycles of Man and Animals 


Little is known about diurnal cycles of 
man except for the waking-sleeping cycle 
of day and night. The results of recent 
studies made in this and other laboratories 
on animals kept in constant light or dark- 
ness, or after blinding or destruction of 
visual mechanisms of the brain, may throw 
light on the factors underlying the diurnal 
cycle of man. 

The rat lends itself well for these studies 
since continuous records can readily be 
obtained of its spontaneous activity (by 
means of a revolving drum) and food and 
water intake. 

The rat is nocturnal and usually starts 
its one daily more or less continuous pe- 
riod of activity shortly after the onset of 
darkness and ends it shortly before dawn. 
After enucleation or occipital lobectomy 
each rat may show its own internal cycle 
of diurnal activity—that is, its one daily 
period of activity may begin earlier each 
day by as much as 60 minutes, or later 
each day by as much as 40 minutes. This 
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means that, with successive days or weeks, 
the daily period of activity may start dur- 
ing the day or even extend over the entire 
day, while in the dark the rat is completely 
inactive. One rat after enucleation has 
now for many months begun to run earlier 
each day by almost exactly 26 minutes re- 
gardless of the noise and other disturb- 
ances caused by other rats and by labora- 
tory workers. 

The length of the diurnal cycle is inde- 
pendent of the effects of treatment with 
various drugs and external conditions, 
especially temperature, but it can appar- 
ently be influenced by unknown cosmic 
agents, by removal of the olfactory bulbs, 
and by thyroxin. 

These observations on the rat and other 
animals may throw light on the diurnal 
cycle as seen in man under pathological as 
well as normal conditions. They may help, 
for instance, to explain the mystery of the 
inverted sleeping-waking rhythm of some 
patients with lethargic encephalitis. 

Curt P, RIcHTER 
Johns Hopkins Hospital 


Contributions toward the 
More Accurate Calculation of 
Atomic Properties 


For atoms with more than one electron 
it has not been possible to solve exactly 
the quantum mechanical equations of mo- 
tion. Various perturbation and variation 
techniques are available to help in the 
search for accurate approximations to the 
wave functions. The most widely and suc- 
cessfully used approach is the Ritz varia- 
tional method which gives the most ac- 
curate approximation to the energy of the 
system. However, as has been long recog- 
nized, the approximate wave function de- 
rived by this method may be relatively 
inaccurate for the computation of other 
properties of the system. By a particular 
application of the well-known perturba- 
tion theory we have found a method for 
improving these calculations which re- 
quires only moderate computational ef- 
fort. The general prescription presented 
is of a formal nature, yet solutions have 
been found for a number of problems 
based on the simple one-electron atom. 
From this starting point good calculations 
of several properties of the two-electron 
atom have been carried out, and further 
applications are being attempted. 

This work was supported in part by the 
U.S. Air Force through the Air Force 
Office of Scientific Research. 

CHARLES SCHWARTZ 
Stanford University 


Differential Mitotic Response of 
Diploid and Polyploid Nuclei to 
Auxin and Kinetin Treatment 


During the course of tissue differentia- 
tion in pea roots, chromosome doubling is 
the usual concomitant of cellular matura- 
tion. Polyploid nuclei resulting from en- 
domitotic reduplication divide infre- 
quently and in such cells differentiation 
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leading to mature cell types proceeds. In 
experiments on the intitiation of callus 
tissues from excised segments of mature 
pea root tissues, it was found that the 
occurrence of mitoses in either diploid or 
polyploid nuclei in the tissues was depend- 
ent upon the constituents of the nutrient 
medium provided. On a yeast extract- 
auxin medium, tetraploid mitoses pre- 
dominate, although infrequent mitotic 
figures of diploid, octaploid, and higher 
ploidy level also occur. On a synthetic 
medium containing the auxin, 2,4-D, but 
in which yeast extract is replaced by a 
known mixture of vitamins and organic 
nitrogen sources, only diploid mitoses are 
found, although cells with polyploid nuclei 
are known to occur in the tissues. 

A study has been made to determine the 
factors in the yeast extract-auxin medium, 
but lacking from the synthetic medium, 
which stimulate mitoses in cells with poly- 
ploid nuclei. Additions of nucleic acid 
constituents were made to the synthetic 
medium on which mature root tissue 
segments were Cultivated, and Feulgen 
squashes for cytological study were pre- 
pared periodically. Yeast nucleic acid and 
individual purines and pyrimidines tested 
were ineffective in inducing mitoses in 
polyploid nuclei. Kinetin (6-furfuryl 
amino purine), when it is added to the 
synthetic medium at 5 x 10°°M, initiates 
frequent mitoses in tetraploid nuclei which 
otherwise would remain in the resting 
state. Thus, in diploid and polyploid cells 
of the same tissue system, physiological 
differences of considerable importance to 
cell differentiation are demonstrable. 

Joun G. Torrey 
University of California, Berkeley 


Certain Aspects of the 
Biology of Mouse Runways 


Through the use of automatic, repeat- 
ing photographic recorders the traffic in 
natural runways of mice in the wild has 
been investigated. During 19 months 8495 
passages of 27 species of vertebrates were 
recorded, mostly meadow mice (Microtus 
californicus) and harvest mice (Reithro- 
dontomys megalotis). The average was 11 
passages per runway per 24 hours. 

Meadow mice provided an average of 
7.8 passages per 24 hours and a maximum 
of 67. During weekly periods the average 
number of meadow mice using a runway 
was about six. Single individuals passed 
along a runway as many as 45 times in one 
day. Male meadow mice provided more 
passages per individual than females did. 
The average duration of excursions from 
underground retreats out into runways 
and back was 5 minutes. Daytime excur- 
sions were longer than those at night, and 
excursions by females lasted longer than 
those by males. 

Traffic in the runways was not notice- 
ably greater when the general population 
of meadow mice was high than when it 
was low. It appears that the population 
increases by multiplication of occupied 
runway systems rather than by an increase 
in the number of individuals in runways 
already occupied. In this manner the pop- 





ulation can increase many fold without 
causing a great increase in the number of 
contacts between individuals. This is rele- 
vant to the question of the natural control 
of populations by the frequency of con- 
tacts and the consequent “stress.” 

OLIVER P. PEARSON 
University-of California, Berkeley 


Application of Digital Computers 
to the Reduction and Analysis of 
High-Dispersion Molecular Spectra 


The reduction and analysis of the rota- 
tional fine structures of highly resolved 
molecular band spectra involve several 
very laborious and time-consuming opera- 
tions, even when the spectra are relatively 
simple in structure. Among these opera- 
tions are the calculation of the vacuum 
wave numbers from the line measurements 
and the identification of the branches into 
which the component lines of individual 
bands may be divided. The latter step be- 
comes very difficult, if not impossible, if 
the spectra are complex, with severe over- 
lapping of bands. 

Programs have been developed for the 
I.B.M. 701 computer on the Berkeley 
campus by which both of the operations 
mentioned above may be carried out auto- 
matically. Since, in general, the molecular 
constants determining the band structures 
are unknown, the program of analysis 
makes use of the fact that the locations of 
lines within any particular branch corre- 
spond approximately to a second-order 
equation, so that two successive lines can 
be found with a wave-number difference 
which is close to any arbitrarily chosen 
wave-number interval. The computer 
searches for all branches satisfying second- 
order equations with coefficients lying 
within arbitrarily chosen ranges. 

The programs have been successfully 
tested on a sequence of bands of the Swan 
system of the Cz molecule and on a com- 
plex region of the TiO spectrum between 
6200 and 6500 A. 

Joun G. Pui.uirs 
University of California, Berkeley 


Adrenal Hypercorticalism in 
Spawning Pacific Salmon 


Death of all the Pacific salmon shortly 
after their first spawning presents a prob- 
lem of unusual interest since this is an 
almost unique phenomenon among verte- 
brates (the phenomenon is unknown in 
mammals and is rare in fishes). 

Histological studies of the various or- 
gans and tissues of the spawning salmon 
revealed markedly increased functional 
activity of the pituitary gland during the 
maturation of the gonads, followed at 
spawning by degeneration. At the same 
time the adrenal cortical tissue exhibited 
pronounced hyperplasia. Widespread 
atrophy and degeneration was found 
among other organs: stomach, liver, 
spleen, gonads, thyroid, and vascular sys- 
tem. Studies of the blood plasma revealed 
a high concentration of catabolic adrenal 
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corticosteroids, 3 to 7 times that present 
normally in sea salmon. Associated with 
the increase in circulating adrenal steroids 
were hyperglycemia, lowered plasma pro- 
teins, reduced gamma globulin concentra- 
tion, and disappearance of lymphocytes 
from the spleen. Such findings are con- 
sistent with adrenal hypercorticalism. 

It has been possible to produce in im- 
mature rainbow trout, by means of hydro- 
cortisone implanted in cholesterol pellets, 
almost all the degenerative changes char- 
acteristic of the spawning salmon. All the 
fish so treated died in 3 to 4 weeks. There 
are striking similarities between the clin- 
ical and pathological findings in the 
spawning salmon and Cushing’s syndrome 
in man. 

O. H. Ropertson 
Stanford University 


New Mechanism of 
Temperature Adaptation in Plants 


In earlier work on the effects of tem- 
perature on tomato plants, it was found 
that the relatively low optimal tempera- 
ture for growth and fruit set is due to an 


interaction between a temperature effect ’ 


with a Qo of 2 to 3 on growth processes 
and one with a Qu of about 0.8 on sugar 
translocation. 

After it was established that for opti- 
mal growth of tomato (both in length and 
in weight) and other plants, the plants 
should be subjected to a succession of 
light and darkness on a 24-hour cycle 
basis, the optimal length of this cycle was 
determined at different constant tempera- 
tures. A large number of individual ex- 
periments unequivocally show that at the 
optimal range of temperature for growth 
(20°C) the optimal cycle length is 24 
hours, but at 15°C it is about 28 hours, 
and at 30°C it is i8 hours. Therefore, the 
cycle length for optimal tomato growth 
has a Qw of 1.25. Practically the same 
value for Qio was found for nyctinastic 
movements of Phaseolus leaves, growth of 
Baeria chrysostoma, and development of 
Saint-paulia ionantha. 

F. W. WENT 
Missouri Botanical Garden 


New Method for Determination 
of Distances of Late-Type Stars 


One of the fundamental problems of 
astronomy is the accurate determination 
of the distances of stars. Since the appar- 
ent brightness is relatively easy to measure, 
this problem is, in general, solved if the 
true, or intrinsic, luminosity can be found 
by some means. The classical method is 
the measurement of trigonometric paral- 
lax, but only for a relatively few nearby 
stars can this procedure yield accurate 
results. For a few groups, such as moving 
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clusters, combinations of proper motion 
and radial velocity determinations give 
accurate distances. Spectroscopic methods, 
calibrated by the more fundamental ones, 
can give good average values but, except 
for main-sequence stars, individual de- 
terminations are often of rather low 
accuracy. 

The great majority of stars of spectral 
type GO and later show a bright reversal 
at the centers of the wide dark H and K 
lines of Ca II. It has been found that the 
widths of these emission features correlate 
with the absolute luminosities for all stars 
from dwarf M-type stars to the supergiants 
—that is, over a range of brightness of at 
least 15 magnitudes. At present, efforts 
are being made to test the accuracy attain- 
able in this manner. The method is cali- 
brated by using the sun and the four 
bright Hyades stars whose luminosities are 
known from cluster motions. Results ob- 
tained so far indicate that, by reducing 
observational error, absolute luminosities 
good to one- or two-tenths of a magni- 
tude can be obtained. If this expecta- 
tion is supported by further investigation, 
this procedure will have many valuable 
applications. 

O. C. Witson 
Mount Wilson and Palomar Observatories 


Gas-Liquid Partition 
Chromatography—Some Theoretical 
and Engineering Considerations 


A theory of elution chromatography is 
proposed for the design of large-size chro- 
matographic columns. In this theory, an 
equilibrium linear isotherm is assumed to 
be the mass-transfer mechanism, and dis- 
persion of the solute band is attributed to 
longitudinal diffusion. 

The theory was tested for elution of 
acetone, benzene, and toluene with helium 
in a small gas-liquid chromatographic 
column packed with 30- to 60-mesh fire 
brick containing a silicone oil. Tests were 
conducted at 100 lb/in.2 (gage) over a 
range of Reynolds numbers from 0.2 to 
1.8. Although agreement between theory 
and experiment is not completely satisfac- 
tory, the results indicate that longitudinal 
dispersion may be a major cause of band 
spreading. 

On the basis of the method a prelimi- 
nary plant design and economic evaluation 
were made for production of ethyl benzene, 
zene, m,p-xylene and o-xylene from a hy- 
drocarbon mixture. 

C. R. WILKE 
Rosert H. Houston 
ANDREAS ACRIVOS 
University of California, Berkeley 


Physical Model of Nova Aquilae 1918 


The position of a nova in the scheme 
of stellar evolution is briefly indicated. 


The nova mechanism provides for ejection 
of mass and, hence, permits a star to pro- 
gress toward the final white dwarf stage. 
No satisfactory explanation of the nova 
mechanism exists; a study of the detailed 
pattern of ejection may give some clue to 
the nature of the mechanism. 

Nova Aquilae 1918 provides an excel- 
lent case for a study of the details of the 
ejected shell. The observable structure of 
the spectral lines can be related to the 
physical structure of the shell. The shell 
consists of a series of rings, or, more pre- 
cisely, of truncated cones of remarkable 
symmetry with respect to what may be 
termed the “poles” of the star. Light os- 
cillations in the transition portion of the 
light curve are related to activity on the 
star alternating between the poles and the 
equator. 

It may be shown that radiative excita- 
tion cannot account for all the phenomena 
observed in the spectral lines. Collisional 
excitation must play an important role in 
the production of the observed radiation. 

Haroip F. WEAVER 
University of California, Berkeley 


Gravitational Properties 
of Antimatter 


A very precise series of experiments in- 
volving gravity was performed by Eétvés 
and collaborators between 1890 and 1922. 
These show, with an accuracy of about 1 
part in 10°, that the ratio of gravitational 
to inertial mass is the same for several sub- 
stances scattered throughout the periodic 
table. A general discussion will be given 
of the inferences that can be drawn from 
these experiments in regard to the gravi- 
tational interactions of matter and anti- 
matter, with and without the assumption 
that experiments performed in a hypo- 
thetical “‘antilaboratory” yield the same 
results as those performed in the labora- 
tory. In particular, it will be shown that 
the Eétvés experiments preclude the pos- 
sibility that the gravitational mass of a 
positron is equal to and opposite in sign 
from that of an electron. This conclusion 
follows from a consideration of the effect 
of the earth’s gravitational field on the 
virtual positrons produced because of the 
polarization of the vacuum by the Cou- 
lomb field of an atom. If the total energy 
of the virtual positrons has anomalous 
gravitational properties, the difference be- 
tween the gravitational and inertial masses 
of the atom is logarithmically divergent. 
If, on the other hand, only’ the positron 
rest mass is anomalous (not the kinetic 
energy), the mass difference is finite, and 
is 10 to 30 times larger than that per- 
mitted by the Edtvés experiments. 

This work was supported in part by the 
U.S. Air Force through the Air Force 
Office of Scientific Research. 

L. I. ScuFr 
Stanford University 
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Association Affairs 


Preview of Programs at AAAS 
Washington Meeting 


Some of the programs to be presented 
at the 1958 AAAS meeting in Washing- 
ton are given here. Others will be an- 
nounced in subsequent issues. 


Mathematics 


Section A. Vice-presidential address of 
Section A: “Pathology of Infinite Sys- 
tems of Differential Equations,’ by Einar 
Hille, Yale University. Invited papers, 
cosponsored by the Operations Research 
Society of America: “Mathematics in 
the Social Sciences”; 27 Dec. Papers 
will be presented on mathematical or- 
ganization theory (Merrill M. Flood, 
University of Michigan) and on psycho- 
logical measurement and a theory of 
data (Clyde Coombs, University of 
Michigan). 

Panel: “The Problem of Formulating 
a Problem,” arranged by Richard S. Bur- 
ington, Bureau of Ordnance, Navy De- 
partment, who will preside; 28 Dec. 
Papers: general considerations (Richard 
S. Burington); formulation of the prob- 
lem of ballistic missile flight dynamics 
(J. D. Nicolaides, Bureau of Ordnance, 
Navy Department); the mathematician’s 
point of view on formulating problems 
(Philip M. Whitman, Applied Physics 
Laboratory, Johns Hopkins University) ; 
the formulation of evaluation problems 
in systems-engineering analyses (D. C. 
May, Bureau of Ordnance, Navy Depart- 
ment); the formulation of nonlinear the- 
ories in fields and continua (Horace M. 
Trent, Naval Research Laboratory); de- 
termination of upper atmospheric prop- 
erties from satellite observations (Robert 
Jastrow, Naval Research Laboratory) ; 
formulation of problems in geodesy 
(John O’Keefe, Army Map Service). 
Open discussion by members of the 
panel. 

Association for Computing Machinery. 
Invited papers: “Adventures with Elec- 
tronic Digital Computers”; arranged by 
a committee, J. H. Wegstein, National 
Bureau of Standards, chairman; 30 Dec.; 
William F. Cahill, National Bureau of 
Standards, presiding. Papers: French to 
English by computing machine (A. F. R. 
Brown, Georgetown University); musi- 
cal compositions by a digital computer 
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(Lejaran Hiller, University of Illinois); 
computers and the Dead Sea scrolls 
(Paul Tasman, IBM World Trade Cor- 
poration); Capital Airlines electronic 
reservation system (R. C. Douglas, Cap- 
ital Airlines). 


Physics 


Section B. Three-session symposium, 
cosponsored by Sigma Pi Sigma and the 
Chesapeake Section of the American 
Association of Physics Teachers: “Re- 
views of Special Topics in Physics”; ar- 
ranged by J. Howard McMillen, Na- 
tional Science Foundation; 28 and 29 
Dec. Part I, Bernard B. Watson, Johns 
Hopkins University, presiding. Papers on 
lightning effects on trees and buildings 
(Francis M. Defandorf, National Bureau 
of Standards) and trends in cosmic ray 
research (Maurice M. Shapiro, Naval 
Research Laboratory). Part II, L. L. 
Marton, National Bureau of Standards, 
presiding. Paper on the properties of 
positronium (Richard A. Ferrell, Uni- 
versity of Maryland). Part III, Edward 
J. Schremp, Naval Research Laboratory, 
presiding. Paper on the present status of 
relativity theory (Joseph Weber, Univer- 
sity of Maryland). 

Physicists’ luncheon and vice-presiden- 
tial address of Section B: “Science, 
Pseudoscience, and Parapsychology,” by 
Raymond T. Birge, University of Cali- 
fornia; 29 Dec.; Robert Bruce Lindsay, 
Brown University, presiding. 

American Astronautical Society. Guest 
lecture: “The Exploration of Space,” by 
Hugh L. Dryden, National Aeronautics 
and Space Administration; 27 Dec. Tech- 
nical session I: “Space Explorations”; 
27 Dec. Paper on orbit decay and pre- 
diction of motion of artificial satellites 
(Herman F. Michielsen, Lockheed Mis- 
sile Systems Division). American Astro- 
nautical Society Honors Night dinner; 
27 Dec.; Ross Fleisig, Sperry Gyroscope 
Company, presiding. Technical session 
II: “Reentry Mechanics”; 28 Dec. Pa- 
per on heat transfer in high-speed slip 
flow (Richard A. Oman and Richard A. 
Scheuing, Grumman Aircraft Engineer- 
ing Corporation). Technical session III: 
“Space Vehicle Design”; 29 Dec. Paper 
on the high-temperature research chal- 
lenge in space vehicle design (Peter E. 
Glaser, Arthur D. Little, Inc.). Tech- 








nical session IV: “Guidance, Control 
and Communications”; 30 Dec. Paper 
on simplified space guidance systems 
analysis (Curtis A. Brown and Ross 
Fleisig, Sperry Gyroscope Company). 

American Meteorological Society. In- 
vited papers: “Review of Recent Devel- 
opments in Radar Meteorology”; ar- 
ranged by Vaughn D. Rockney, U.S. 
Weather Bureau; 30 Dec. Papers on 
cloud physics and propagation (Walter 
(Hitschfeld, McGill University); syn- 
optic meteorology (Edwin Kessler, III, 
U.S. Air Force Geophysics Research Di- 
rectorate); severe storms and hurricanes 
(Myron G. H. Ligda, Stanford Research 
Institute); instrumentation and hydrol- 
ogy (Richard D. Tarble, U.S. Weather 
Bureau). Invited papers, cosponsored by 
the Association for Computing Machin- 
ery: “Numerical Weather Prediction”; 
arranged by George P. Cressman, Na- 
tional Meteorological Center, who will 
preside; 31 Dec. 


Chemistry 


Section C. Symposium: “Kinetics of 
Gas Phase Reactions”; 26 Dec.; Ralph 
Klein, National Bureau of Standards, 
presiding. Papers will be presented on 
the decomposition of vibrationally ex- 
cited species (Basil de B. Darwent, 
Catholic University of America) ; chem- 
ically induced molecular excitation—the 
initial products of exothermic elemen- 
tary reactions (David Garvin, Princeton 
University; kinetics of some reactions 
of atomic oxygen (Frederick Kaufman, 
Aberdeen Proving Ground); photo-oxi- 
dation mechanisms (Kenneth O. Kut- 
schke, Canadian National Research 
Council); exploration of the elementary 
steps of diborane reactions (Rudolph A. 
Marcus, Polytechnic Institute of Brook- 
lyn). 

Two-session symposium: “Frozen Free 
Radicals”; 27 Dec.; F. O. Rice, Catho- 
lic University of America, presiding. 
Introduction (Julius Jackson, National 
Bureau of Standards); papers on elec- 
tron spin resonance of certain free radi- 
cals (G. K. Fraenkel, Columbia Univer- 
sity); electron spin resonance of poly- 
mers (R. E. Florin and D. W. Brown, 
National Bureau of Standards); the 
imine radical (W. B. Gager, National 
Bureau of Standards, and F. O. Rice); 
cold surface deposition of atoms from 
a molecular beam source (M. Scheer, 
National Bureau of Standards); small 
molecules (C. K. Jen and S. N. Foner, 
Johns Hopkins University); H atom re- 
actions with solid olefins at low tempera- 
tures (R. Klein and M. Scheer, National 
Bureau of Standards); low-temperature 
x-ray diffraction investigations (L. H. 
Bolts, F. A. Mauer, and H. S. Peiser, 
National Bureau of Standards). 

Three-session symposium: “Chemical 
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Effects of High Energy Radiation”; 28 
and 29 Dec. 

Part I: “Small Molecules”; Leo A. 
Wall, National Bureau of Standards, 
presiding. Introductory remarks (Leo A. 
Wall); papers on characteristic features 
of radiation chemistry (Milton Burton, 
University of Notre Dame); the radia- 
tion chemistry of low molecular weight 
hydrocarbons (Leon Dorfman, Argonne 
National Laboratory) ; the effect of linear 
energy transfer on radiation chemical re- 
actions (Robert Schuler, Mellon Insti- 
tute); indirect and direct action of radi- 
ation on organic compounds containing 
the N-C bond (Warren M. Garrison, 
University of California). 

Part II: “Polymers”; Milton Burton, 
University of Notre Dame, presiding. 
Papers on irradiation of polyethylene, 
IV: oxidation effects (H. Matsuo and 
Malcolm Dole, Northwestern Univer- 
sity); the radiation-induced cis-trans iso- 
merization of polybutadiene (Morton A. 
Golub, B. F. Goodrich Company); 
gamma irradiation of poly-a-methylaty- 


rene (A. M. Kotliar, Naval Research 


Laboratory); radiation chemistry of 
polydimethylsiloxane (A. A. Miller, 
General Electric Company); gamma 


irradiation of fluorocarbon polymers 
(Roland E. Florin and Leo A. Wall, 
National Bureau of Standards); gamma 
irradiation of collagen (James Cassel, 
National Bureau of Standards). 

Part III: “Irradiation Techniques”; 
S. David Bailey, Quartermaster Re- 
search and Development Command, 
presiding. Papers on irradiation-induced 
polymerization (Ed F. Degering, G. J. 
Caldarella, and M. A. Mancini, Quar- 
termaster Research and Development 
Command); monitoring irradiation ef- 
fects on monomers and polymers by 
mass spectrometry (Charles Merritt, Jr., 
Ed F. Degering, and Maurice L. Bazi- 
net, Quartermaster Research and De- 
velopment Command); irradiation of 
organic polymers in nuclear reactors 
(Oscar Sisman, Oak Ridge National 
Laboratory); competitive reagents and 
the radiolysis of glycine (Charles Max- 
well, National Institutes of Health) ; low- 
temperature radiation studies (Daniel 
W. Brown and Leo A. Wall, National 
Bureau of Standards). ; 

Contributed papers; 30 Dec. Part I, 
Gilbert W. Castellan, Catholic Univer- 
sity of America, presiding. Papers on 
factors governing the deposition of sus- 
pensions by nonuniform electric fields 
(Herbert A. Pohl and James P. Schwar, 
Princeton University); the photolysis of 
acetone in perfluorocarbon solvents (Gil- 
bert J. Mains, Carnegie Institute of 
Technology); strontium-90 balance in 
man (E. Lenhoff, H. Spencer, J. Sa- 
machson, and Arthur R. Schulert, La- 
mont Geological Observatory); ultra- 
violet absorption measurements of some 
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aromatic compounds in solutions in the 








THE SOVIETS ON GLASS 


Translated from Russian into English 


The Structure of Glass. Translated 
into English from Russian and pub- 
lished by the Consultants Bureau, Inc., 
227 West 17th St., New York 11, 
N.Y. 295 pp., including all original 
tabular, diagrammatic and _photo- 
graphic material, case-bound, $20, 
postage included. Translation was 
sponsored by the Glass Division of The 
American Ceramic Society and the 
National Science Foundation to pro- 
vide better access to Soviet literature 
on glass science. This authoritative 
volume, containing 75 outstanding 
glass papers, details the most recent 
theoretical and practical developments 
by the leading Soviet researchers. Pa- 
pers were presented at a conference 
convened by the Institute of Silicate 
Chemistry of the Academy of Sciences 
of the USSR and other affiliated or- 
ganizations meeting in Leningrad. 


CONSULTANTS 
BUREAU, INC. 


227 West 17th St., 
New York 11, N.Y. 




















THE LUMINESCENCE 
OF BIOLOGICAL SYSTEMS 


edited by Frank H. Johnson 


6” x 9”, clothbound, 466 pp., 
genera and species, subject and author 
indexes, bibliographies 
$7.00 ($6.00 for cash orders 
by AAAS members) 


“The recent rapid development of 
bio-luminescence is well illustrated by 
the book and it should hasten the transi- 
tion of the field from a highly special- 
ized area to one having many points of 
contact with other parts of both physi- 
ology and chemistry.” American Scien- 
tist, Autumn 1956. 

The volume includes papers and dis- 
cussion on fundamental aspects of “cold 
light” given at a recent international 
conference. Leading investigators pro- 
vide a critical evaluation of current 
knowledge while exploring approaches 
to unsolved problems. The free inter 
change of ideas in the discussions inten- 
sifies the stimulating nature of the book. 


AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 


1515 Massachusetts Ave., NW, 
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solid state (M. Ellen Dolores Lynch, 
Dunbarton College, Washington, D.C., 
and Columba Curren, Notre Dame Uni- 
versity); ionization constants of deriva- 
tives of fluorene and other polycyclic 
compounds (Preston H. Grantham, 
Elizabeth K. Weisburger, and John H. 
Weisburger; National Institutes of 
Health); improved synthesis of amides 
(David W. Young and Eileen M. Paré, 
Sinclair Research Laboratories). Part 
II, George N. Kowkabany, Catholic 
University of America, presiding. Pa- 
pers on a possible mechanism for res- 
piratory chain phosphorylation (the py- 
ridine nucleotide cycle) (Theodore I. 
Bieber, University of Mississippi) ; quan- 
titative determination of adrenocortical 
steroids in the urine of pregnant women 
(David F. Johnson, Daniel Francois, 
and Erich Heftmann, National Insti- 
tutes of Health); isolation of steroids 
from human feces (Erich Heftmann, 
Ekkehard Weiss, and Erich Mosettig, 
National Institutes of Health); activi- 
ties of division of chemistry and chem- 


ical technology of the National Research , 


Council (Clem O. Miller, National Re- 
search Council). 

American Association of Clinical 
Chemists. Symposium: “Biochemical 
Studies in Schizophrenia”; moderated 
by Seymour S. Kety, National Institute 
of Mental Health; 29 Dec.; Elizabeth 
G. Frame, National Institutes of Health, 
presiding. Papers will be read on sources 
of error in biochemical research in 
schizophrenia (Seymour S. Kety); stud- 
ies on ceruloplasmin and ascorbic acid 
in schizophrenia (Roger K. McDonald, 
National Institute of Mental Health); 
metabolism of epinephrine and norepi- 
nephrine (Julius Axelrod, National In- 
stitute of Mental Health); observations 
on catechol amines in blood and urine 
in mental illness (Hans Weil-Malherbe, 
National Institute of Mental Health); 
the significance of aromatic compounds 
in the urine of schizophrenics (Elwood 
H. LaBrosse, National Institute of Men- 
tal Health); some aspects of tryptophan 
metabolism in schizophrenia (Irwin J. 
Kopin, National Institute of Mental 
Health). 

American Association of Clinical 
Chemists dinner; 29 Dec.; Oliver H. 
Gaebler, Edsel B. Ford Institute for 
Medical Research, presiding. Medical 
research observed in the Soviet Union 
(Thelma B. Dunn, National Cancer In- 
stitute). 

Contributed papers; 30 Dec. Part I, 
Albert E. Sobel, Jewish Hospital of 
Brooklyn, presiding. Papers on chelated 
iron (Martin Rubin and J. V. Princi- 
otto, Georgetown University Medical 
Center); effects of growth hormone and 
corticotropin on total output and_par- 
tition of N5 from glycine, alanine, and 
ammonium citrate (O. H. Gaebler, 
Dorothy Kurrie, and Thomas Maska- 
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More than 15,000 Coleman diffraction Grating 
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wide acceptance because they deliver precise data 
more quickly and easily than any other spectro- 
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leris, Edsel B. Ford Institute for Med- 
ical Research); the binding of amido 
black and bromphenol blue dyes by 
serum protein fractions separated by 
continuous-flow electrophoresis (F. Wil- 
liam Sunderman, Jr., U.S. Naval Med- 
ical School, and F. W. Sunderman, Jef- 
ferson Medical College); determination 
of fibrinogen in plasma (Miriam Reiner 
and Helen L. Cheung, D.C. General Hos- 
pital); a simple method for determina- 
tion of uropepsin or pepsin (Ernest C. 
Adams, Jr., Ray Mast, and Alfred H. 
Free, Miles-Ames Research’ Labora- 
tory); stable starch substrate solution 
for the spectrophotometric determina- 
tion of amylase (Eugene W. Rice, Pres- 
byterian Hospital, Pittsburgh); the de- 
termination of organic acids in serum 
(Samuel Meites, Children’s Hospital, 
Columbus, Ohio); photometric deter- 
mination of the sialic (N-acetylneura- 
minic) acid distribution in. cerebro- 
spinal fluid (Abraham Saifer and Har- 
old A. Siegel, Jewish Chronic Disease 
Hospital, Brooklyn). Part II, Joseph V. 
Princiotto, Georgetown University Med- 
ical Center, presiding. Papers on urinary 
excretion of aromatic metabolites in 
mental disease (Harry Goldenberg and 
Vivian Goldenverg, Hillside Hospital, 
Glen Oaks, New York); alterations in 
blood chemistry during iproniazid (Mar- 
silid) hepatitis (Seymour Winsten and 
Lawrence Weiss, Albert Einstein Med- 
ical Center); detection of small amounts 
of phenothiazine-derived drugs by rapid 
urinary color tests (Irene S. Forrest and 
Fred M. Forrest, Veterans Administra- 
tion Hospital, Brockton, Mass); cho- 
line reversal of anticholinesterase activ- 
ity of psychotomimetic compounds in 
human serum (Herbert Sprince, Veter- 
ans Administration Hospital, Coatesville, 
Pa., and Irwin Lichtenstein, University 
of Pennsylvania); influence of lysergic 
acid diethylamide and vasotonic drugs 
on urinary excretion patterns (Harry 
Goldenberg, Vivian Goldenberg, and 
Arnold Blumberg, Hillside Hospital, 
Glen Oaks, New York); detection of 
the heterozygous carrier in galactosemia 
(David Yi-Yung Hsia, Irene Huang, and 
Grace Lawrence, Children’s Memorial 
Hospital, Chicago, and Shirley G. Dris- 
coll, Northwestern University Medical 
School); the adsorption of sulfonamides 
to blood protein precipitates (Harold 
L. Rosenthal, Washington University 
School of Dentistry, and Lois Jud, 
Rochester General Hospital); corticos- 
terone and 17-hydroxycorticosterone lev- 
els in human plasma (Joseph Mc- 
Laughlin, Jr., Edward C. Knoblock, and 
E. G. Herndon, Jr., Walter Reed Army 
Medical Center); the photometric deter- 
mination of phenylpyruvic acid in urine 
(Abram Saifer and Alfred F. Harris, 
Jewish Chronic Disease Hospital, Brook- 
lyn). 
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Astronomy 


Section D. Vice-presidential address 
of Section D: “Surveying the Moon,” 
Chester B. Watts, U:S, Naval Observa- 
tory; 26 Dec.; Dirk Brouwer, Yale Uni- 
versity Observatory, presiding. 

Astronomical League. Invited papers, 
cosponsored by Section D (Astronomy) ; 
arranged by Grace Scholz Spitz, Alex- 
andria, . Virginia, who will preside; 26 
Dec. Papers will be read on achievements 
of amateurs in astronomy (James Q. 
Gant, George Washington University 
School of Medicine), nonastronomical 
achievements of amateur astronomers 
(Robert H. McCracken, Diamond Ord- 
nance Fuse Laboratories), and oppor- 
tunities and obligations of the amateur 
in science (Armand N. Spitz, Spitz Labo- 
ratories). 


Insect Pathology and 
Biological Control 


The first International Conference for 
Insect Pathology and Biological Control 
was held at the Hotel International in 
Prague, Czechoslovakia, 13-23 August. 
Approximately 150 delegates from 20 
different countries attended. There were 
two delegates from the United States: 
John D. Briggs of the Illinois Natural 
History Survey and Edward A. Steinhaus 
of the University of California. The lat- 
ter was assigned the role of spokesman 
for the Western nations, while I. A. 
Rubtzov of the U.S.S.R. lead the delega- 
tion of the Eastern countries. The con- 
ference was held under the auspices of 
the Czechoslovak and Slovak Academies 
of Sciences, with J. Weiser, head of the 
academy’s Laboratory of Insect Pathol- 
ogy in Prague, and A. Huba, in charge 
of the Laboratory of Plant Protection in 
Ivanka, serving as host-chairmen of the 
meeting. 

The conference opened with speeches 
of welcome by Ivan Malek, chief of the 
academy’s Institute of Biology, and by 
Weiser and Huba. The scientific sessions 
and the presentation of scientific papers 
lasted through 16 August. The following 
ten sections (and their moderators) were 
convened: (i) Insect Bacteriology . (E. 
A. Steinhaus), (ii) Insect Mycology (N. 
A. Telenga), (iii) Insect Helminthology 
(J. Weiser), (iv) Taxonomy of Ento- 
mophagous Insects (Z. Boutek), (v) 
Evaluation of the Results of Introduc- 
tions of Entomophagous Insects (I. A. 
Rubtzov), (vi) Insect Virology (G. 
Bergold), (vii) Insect Protozoology (J. 
Weiser), (viii) Rise and Effect of Para- 
sitic Insects (P. Mesnil), (ix) Use of 
Monophagous and Polyphagous Insects 
in Biological Control (Liu Chung Lo), 
(x) International Cooperation (J. Weiser 
and J. Huba). 





A total of 65 papers were presented. 
Of this number, 36 were concerned with 
insect pathology and microbial control, 
23 with entomophagous insects and bio- 
logical control generally, and six dealt 
with the matter of international coopera- 
tion in the fields of insect pathology and 
biological control. 

In addition to the strictly scientific 
parts of the conference, a sumptuous 
banquet was held the night of 14 August 
complete with appropriate toasts and 
gustatorial pleasures. Following the 
paper-reading sessions, there were sev- 
eral very enjoyable and greatly appre- 
ciated excursions. These included a trip 
through historical and modern Prague, 
a trip to Carlsbad and Marienbad to see 
some of the famous Czech spas, and an 
extended excursion to Slovakia, climaxed 
by a farewell dinner in the High-Tatras. 

It is impossible to describe and to 
evaluate the conference in the space 
available here. Those interested in the 


subject matter of the conference are 


urged to write to the Czechoslovak Acad- 
emy of Sciences in Prague. Complete 
proceedings of the conference will be 
published in early 1959. Notable ad- 
vances were reported by representatives 
of almost every country present. 

On the last day of scientific sessions 
conferences were held between the dele- 
gates of western and eastern European 
countries in an effort to establish better 
cooperation and liaison between these 
two areas and the individual countries 
concerned. Representatives (J. Franz and 
P. Bovey) of the Western European 
Commission Internationale de Lutte Bio- 
logique (CILB) explained their pro- 
gram and objectives. Delegates from 
eastern European and Asian nations for- 
mulated resolutions and statements of 
intent to form a somewhat similar or- 
ganization among their countries, The 
hope was expressed that eventually closer 
liaison and cooperation could be estab- 
lished between the Eastern organization, 
the CILB, the Commonwealth Institute 
of Biological Control, and perhaps other 
groups. 

Although regional meetings and con- 
ferences dealing with insect pathology 
and biological control have been held in 
several parts of the world, this is the first 
gathering of so large a group of scien- 
tists in these disciplines from so many 
countries. For this reason, this first in- 
ternational conference is of historic as 
well as of current scientific importance. 
The exceptionally fine and expertly man- 
aged facilities—including a radio-ear- 
phone interpreting system that provided 
simultaneous translations into Czech, 
German, English, and Russian—and the 
generous hospitality and solicitude of the 
Czech hosts, made the conference one 
that could be enjoyed from a human- 
relations as well as a scientific stand: 
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Boardmaster Visual Control 





* Gives Graphic Picture of Your Operations 
—Spotlighted by Color 

* Facts at a glance—Saves Time, Saves 
Money, Prevents Errors 

* Simple to operate—Type or Write on 
Cards, Snap in Grooves 

* Ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc. 

*& Made of Metal. Compact and Attractive. 
Over 300,000 in Use 


Complete price *49°° including cards 
FREE 24-PAGE BOOKLET NO. BF-10 
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e@ Inspection @ Investigation e Research 


Mic-O-Lite is a cold light ring source 
designed especially to produce “shad- 
. owless” illumination on small objects, 
parts or specimens. It is an ideal source 
for visual inspection under magnifica- 
tion, but is primarily designed for low 
power microscopic inspection and pho- 
tography in the industrial, scientific 
and research fields. 
Mic-O-Lite features a “ring light” 
2%” in diameter. A doughnut type 
aluminum reflector which snaps onto 
the lamp provides a 144” aperture in 
the center through which the micro- 
scope or camera lens is focused. 
A variety of interchangeable lamps 
including warm white, daylight white, 
blue, “Black Light” and germicidal are 
available. 


Write for descriptive sheet. 


Special cold cathode shapes and colors fab- 
ricated to specification for scientific and in- 
dustrial applications. Spectral energy may 
be matched to photo cell sensitivities where 
required. Inquiries invited. 


ARTISTO GRID LAMP PRODUCTS INC. 
65 Harbor Rd., Port Washington No., L.I., N.Y. 
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point. Opportunity was provided for nu- 
merous small conferences and meetings, 
permitting valuable discussions and in- 
terchange of ideas and viewpoints. It 
was a conference that no one who was 
present is likely ever to forget, and it 
is to be hoped that the place and time 
of the second such conference may be 
decided soon. 


Forthcoming Events 
December 


7-10. American Inst. of Chemical En- 
gineers, annual, Cincinnati, Ohio. (F. J. 
Van Antwerpen, 25 W. 45 St., New York, 
N.Y.) 

8-10. American Nuclear Soc., winter, 
Detroit, Mich. (ANS, P.O. Box 963, Oak 
Ridge, Tenn.) 

9-10. Conference on Learning Effec- 
tiveness, Univ. of Pennsylvania, Philadel- 
phia, Pa. (Air Force Office of Scientific 
Research, Air Research and Development 
Command, U.S. Air Force, Washington 
25.) 

10-16. American Acad. of Optometry, 
annual, Boston, Mass. (C. C. Koch, 1502 
Foshay Tower, Minneapolis, Minn.) 

12-13. Association for Research in 
Nervous and Mental Disease, annual, New 
York, N.Y. (R. J. Masselink, 700 W. 168 
St., New York 32.) 

15-17. American Soc. of Agricultural 
Engineers, winter, Chicago, Ill. (J. L. 
Butt, American Soc. of Agricultural En- 
gineers, St. Joseph, Mich.) 

15-19. Radiation Biology, 2nd Austra- 
lian conf., Melbourne, Australia. (J. H. 
Martin, Physics Dept., Cancer Inst. 
Board, 483 St. Lonsdale St., Melbourne, 
Victoria. ) 

17. Institute of Aeronautical Sciences, 
Washington, D.C. (R. R. Dexter, IAS, 2 
E. 64 St., New York 21.) 

18-20. American Physical Soc., Los 
Angeles, Calif. (K. K. Darrow, APS, Co- 
lumbia Univ., New York 27.) 

26-31. American Assoc. for the Ad- 
vancement of Science, annual, Washing- 
ton, D.C. (R. L. Taylor, AAAS, 1515 
Massachusetts Ave., NW, Washington 5.) 

27-29. American Economic Assoc., Chi- 
cago, Ill. (J. W. Bell, AEA, Northwestern 
Univ., Evanston, Ill.) 

27-29. Econometric Soc., Chicago, IIl. 
(R. Ruggles, Box 1264 Yale Station, Yale 
Univ., New Haven, Conn.) 

27-30. American Folklore Soc., New 
York, N.Y. (MacE. Leach, AFS, Univ. of 
Pennsylvania, Philadelphia, Pa.) ; 

28-30. Archaeological Inst. of America, 
Cincinnati, Ohio. (L. A. Campbell, AIA, 
Dept. of Classics, Brooklyn College, Brook- 
lyn, N.Y.) 

29-30. National Council of Teachers 
of Mathematics, New York, N.Y. (M. H. 
Ahrendt, NCTM, 1201 16 St., NW, Wash- 
ington 6.) 

28-30. Western Soc. of Naturalists, 
Seattle, Wash. (J. P. Harville, San Jose 
State College, San Jose 14.) 

(See issue of 17 October for comprehensive list) 

Erratum: The American Rocket So- 


ciety will meet in New York 17-21 Nov. 
1958, and not 1-5 Dec. 1958. 





Letters 


Science Teaching 


Many people will be interested in 
“1958 Parliament of Science,” published 
in Science of 18 April [127, 852 (1958) ], 
reporting the Washington, D.C., conven- 
tion of the parliament on 15-17 Mar. 
1958, conducted by the American Asso- 
ciation for the Advancement of Science. 
However, the problems and recommen- 
dations must be supplemented by a prac- 
tical program for the achievement of the 
aims and must reach those who have 
power to put the recommendations into 
effective practice, or the parliament has 
substantially failed. 

Recommendations 51 through 55 stress 
the need to increase the subject-matter 
knowledge of people who are now teach- 
ing science and who propose to teach 
science. This can be accomplished in 


two ways: (i) Existing teachers must be’ 


given the credit which leads to higher 
salary if they take subject-matter courses 
in the liberal arts departments; (11) 
prospective teachers must be permitted 
to substitute liberal arts courses for the 
education department courses presently 
required for certification. These reforms 
involve changes in university manage- 
ment and changes in the various state 
regulations, and both changes must be 
accomplished through political rather 
than scientific channels. 

Recommendation No. 55 is the master- 
piece of understatement in the whole re- 
port: “We believe that in many cases it 
is possible to reduce the number of hours 
in professional education courses re- 
quired for certification or graduation, 
and that the corresponding increase in 
opportunity for other courses would im- 
prove teaching effectiveness.” Every edu- 
cated person knows that the world’s 
great teachers, from Buddha, Aristotle, 
and Jesus Christ down to include most 
of our finest contemporary teachers, 
never had any courses in an education 
department. 

We need a drastic reduction in the 
number of hours in professional educa- 
tion courses required for teacher certi- 
fication or graduation. Science depart- 
ments, not education departments, should 
select science teachers! A science-depart- 
ment teaching recommendation should 
be accepted legally as a substitute for, 
and in lieu of, education department 
courses. It is certainly not in the public 
interest that capable scientists, including 
even the President’s science adviser, 
should be barred from teaching in the 
public schools by legal requirements im- 
posed through the political influence of 
those less competent to judge qualifica- 
tions of a science teacher. 

A first step in improving science edu- 
cation and teaching is to get rid of the 
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arbitrary regulations which prevent the 
use of the potential talent we have. This 
will be difficult if not impossible un- 
der present conditions. The professional 
educationists now have political control 
of (i) the curriculum (what shall be 
taught) and (ii) teacher certification 
(who shall teach it). Published articles 
by educationists indicate that efforts to 
reduce this control will be resisted. 
The United States education problem 
is too big to depend on the efforts of 
only one department (the education de- 
partment) of the universities. The pol- 
icy-making level and control must be 
widened to include representatives of all 
departments of American education— 
all university departments and all the 
learned professions. The narrow and 
limited background of the education de- 
partment alone (or of any other single 
department) is inadequate. This plan 
has been tried and found wanting; yet 
California teachers wishing to improve 
their status encountered the following 
situation at the University of California 
(Los Angeles) summer session for 1958, 


as set forth in the official catalog: De- . 


partment of education and physical edu- 
cation, 70 faculty members, 102 courses; 
department of physics, 6 faculty mem- 
bers, 14 courses; department of mathe- 
matics, 7 faculty members, 20 courses; 
department of chemistry, 8 faculty mem- 
bers, 11 courses. It is clear, here, that 
mere money and salary increases alone 
will not further the parliament’s aims 
regarding improving science teaching. 
The education department would get ten 
times as much money as the mathe- 
matics department—and with no im- 
provement in the teaching of mathe- 
matics. 

The situation calls for a realistic, prac- 
tical, and aggressive program by the 
American Association for the Advance- 
ment of Science, directed toward in- 
forming the public and appropriate offi- 
cials that (in most states) the education 
department courses required for high- 
school teaching credentials are unneces- 
sary and excessive and that the main- 
tenance of such requirements is an 
obstruction to improved science educa- 
tion and teaching. 

WituiaM W. Porter II 
Los Angeles, California 


Too Many Authors 


A letter from Z. I. Kertesz [Science 
128, 610 (1958)] deplores references 
which use “et al.” after the first author’s 
name, particularly when more than three 
authors are involved. There is cogent 
argument that, for anything short of a 
monographic treatment, the indication 
of more than three authors is not justi- 
fiable, in general. In fact, minor con- 
tributors should be listed—and their spe- 
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Free Fall Trajectory of a Projectile in Earth’s Gravitational Field. 

The equations for a parabolic trajectory shown on the blackboard follow from Newton’s 
Laws of Motion for objects near the earth where linear dimensions of the path are neg- 
ligible by comparison to earth’s radius. Such a parabolic path is generated by the 
Donner 3000 Analog Computer, and shown as an oscilloscope trace. Angle of elevation, 
initial velocity, initial displacement, and magnitude of gravity may be introduced and 
changed arbitrarily by potentiometer settings. The computer is also appropriate for 
study of Kepler’s Laws of planetary motion. An example of current interest is the study 
of earth satellite orbits. 


“Teaching Assistant” 


IN PHYSICS 


From Newton’s laws through Schrédiger’s wave equation, teaching 
effectiveness in the fields of physics can be multiplied with the Donner 
Model 3000 Analog Computer. 


The Donner computer serves as a veritable “Teaching Assistant” 
which simulates the dynamic behavior of physical systems described 
by differential or algebraic equations. Presentation which is both quan- 
titative and visual conveys essential information to the student with 
lasting effect. 


You can put the Donner 3000 to work in your classroom in every one 
of the basic categories of physics: mechanics, sound, heat, electricity 
and magnetism, light, and nuclear physics. Without detailed knowledge 
of analog computers, you can perform dynamic classroom demonstra- 
tions with the Donner “Teaching Assistant”. Typical areas of interest 
are Trajectories of freely-falling bodies * equations of simple harmonic 
motion © Lissajous figures * logarithmic decrement * basic meaning 
of derivative and integral of a variable * quantitative study of equa- 
tions on a parametric rather than dynamic basis * electron trajec- 
tories * operation of a cyclotron © transient heat flow © optical ray 
tracing * radioactive decay series * reactor kinetics. 


For just over $1,000 you can put the Donner Model 3000 to work in 
your classroom. You can give your students a physical grasp of the 
dynamic behaviour represented implicitly by differential equations. 


A letter outlining specific areas of interest addressed to Dr. V. B. Corey, 
Technical Director, Donner Scientific Company, Concord, California, 
will bring full details. Dept. 5011. 
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cific contributions shown—in the ac- 
knowledgments. 

A particular report comes to mind 
that appeared under merely one author’s 
name. It describes the properties of a 
rare mineral which had not been ade- 
quately characterized or previously re- 
ported from localities outside of Russia. 
This article was written by a mineralo- 
gist who used data obtained by a chem- 
ist (analytical determinations), a physi- 
cist (electron micrographs), and two 
spectroscopists (minor components). 

This six-page article might have had 
five authors, but the fact remains that 


the over-all responsibility for evaluating 
the data depended upon a single indi- 
vidual, the mineralogist. 

In many instances the only justifica- 
tion for the use of more than three au- 
thors’ names seems to be the accumu- 
lation of bibliographical credit for minor 
contributions. This situation, if abused— 
and it has been—can readily become 
ridiculous. It is discouraged, to some ex- 
tent, by-the use of “et al.” in citing pa- 
pers that are overloaded with authors. 

Duncan McConneELL 
College of Dentistry, 
Ohio State University, Columbus 
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EGARDED throughout the world as one of the most important 
journals in its field, THe CzecHsLOvAK JouRNAL oF Puysics is 


THE 
CZECHOSLOVAK 
JOURNAL 
OF PHYSICS 


originally published in an edition containing English, Russian, 
German and French articles. Unfortunately, those who cannot 
read all these languages have been deprived of the bulk of this 
invaluable information. 


To overcome this language barrier, Consultants Bureau is now 
undertaking the translation of all non-English articles appearing 
in each issue. This will be done on a subscription basis, starting 
with the January, 1959, issue. Thus, every English-speaking scien- 
tist will now have these up-to-the-minute advances readily avail- 
able for use in his own investigative work. (Articles originally 
published in English are obtainable from the Czechoslovak edition 


of the journal. 


Annual Subscription to English Edition $50.00 


THE NINETEEN original papers in this important volume may 
conveniently be divided into two ‘sections: The first deals 
mainly with reactor physics—mathematical calculations; specialized 
experiments; reactor safety; and a variety of related problems. 
(These papers will be of special value to the Western scientist, 
because they encompass a wide circle of problems which have not 
been studied or treated in the literature to any great extent.) 


The second group is more concerned with engineering aspects: 
heat problems; obtaining the highest efficiency of heat removal 
and the greatest utilization of the heat generated in the core of a 
reactor. The intimately related problems of radioactive loading of 
the reactor heat removal systems is also considered at length. 


(Just published; hard-cover; 178 pages, profusely illus- 


PHYSICS AND 
HEAT TECHNOLOGY 
OF REACTORS 


Supplement No. 1, 
to the 1958 
Soviet Journal of 
Atomic Energy 
in complete 
English translation 





trated, $22.50.) 


DENDRITIC 
CRYSTALLIZATION 


2nd Edition, Revised 
and Enlarged 


by D. D. SARATOVKIN 


translated from Russian 


N THE LIGHT of recent data, the author has brought the 1953 

edition of his work completely up to date: fresh material de- 
rived from observations under the stereoscopic microscope has been 
incorporated; the section on steel casting has been extensively 
revised, and presents a lucid explanation of how the various struc- 
tures found in real castings can be fitted into the author’s theory 
of dendritic crystallization. The approach is concrete, pragmatic 
and nonmathematical, and includes copious use of experimental 
observations on many crystals—all of which provides a highly ‘use- 
ful volume of interest to the crystal-physics or chemical crystallog- 
raphy worker concerned with handling and producing real crys- 
tals. (To be published in early winter; hard cover; approx. 
130 pp., illustrated; $6.00.) 


C. B. translations by bilingual scientists include all tabular, diagrammatic and photographic 
material integral with the text. Reproduction is by multilith process from “cold” type. 


At your bookstore, or order directly from: 


CONSULTANTS BUREAU, INC. 
227 W. 17th St., NEW YORK 11, N.Y. 
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Equipment | 


The information reported here is obtained from 
manufacturers and from other sources considered 
to be reliable. Science does not assume responsibil- 
ity for the accuracy of the information. A coupon 
for use in making inquiries concerning the items 
listed appears on page 1166. 


™FLOWMETER Of variable-area type is 
available in standard models with ca- 
pacities ranging from 0.0001 to 30 gal/ 
min for water. In operation a float rises 
and falis in a precision-bore glass tube, 
exposing more or less of a V-shaped 
orifice. The shape of the orifice makes 
float height directly proportional to flow 
rate. Glass models operate at pressures 
to 250 lb/in.2 at 70°F. Operating pres- 
sures to 1000 lb/in.2 are permitted by 
stainless-steel jackets with magnetic read- 
out. (C-Mar Corporation, Dept. 437) 


™ PHASE-SEQUENCE INDICATOR attaches 
to power leads of a three-phase system 


to indicate phase sequence by glow of a 


lamp corresponding to the existing se- 
quence. The device operates at voltages 
from 104 to 480 v and at frequencies 
from 30 to 1000 cy/sec. (Opad Electric 
Co., Dept. 445) 


™ ULTRAVIOLET CHROMATOGRAPHIC ANA- 
LYZER for petroleum analysis employs 
eight 3-ft-long adsorption columns. Ul- 
traviolet illumination is provided by 
fluorescent tubes built into a sliding, 
counterweighted viewer. When the col- 
umn zone boundaries have been deter- 
mined, their locations are recorded on 
a strip chart marker pen actuated by a 
foot pedal. (Jarrell-Ash Co., Dept. 446) 


™ MERCURY LEVEL SENSOR permits auto- 
matic control by sensing the level of 
mercury inside the glass tubing of lab- 
oratory thermometers, manometers, and 
barometers. An oscillator that clips to the 
glass tube stops oscillating and actuates 
a relay as a result of the increase in ca- 
pacitance caused by the rising mercury. 
For a conventional thermometer, (— 10° 
to + 200°C, 12 in.) sensitivity is equiva- 
lent to 0.4° to 0.6°C. (Instruments for 
Research and Industry, Dept. 451) 


™vacuum GAGE of the Bayard-Alpert 
ionization type is furnished with either 
a nonburn-out iridium filament or a 
double tungsten filament. The thoria- 
coated iridium filament does not oxi- 
dize, and thus the gage is immune to 
destructive effects of air. Vacuum from 
1 p to 2x 107° mm-Hg can be meas- 
ured. (Veeco Vacuum Corp., Dept. 452) 


@ INFRARED SPECTROPHOTOMETER, a fully 
automatic, continuous-scanning  instru- 
ment of the grating type, offers high 
resolution, variable scanning speed, re- 
petitive scanning, recording with vari- 
able abscissa and ordinate expansions, 
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A complete line of the most MODERN temperature controllers » Range from —60° to 300°C. Accuracy + .0 


iuto- 
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\Ipert ULTRATHERM prices are reasonable: 

either Model F $290. ModelN $430. Motel EC $200. S 

or a \ b 
horia- Se” _—| Model N 
as For literature and name of nearest distribu- Request an ULTRATHERM for 2 weeks ge | 
ee tor contact Brinkmann at address below. FREE TRIAL 

meas- 
452) 

Model EC 

a fully 
instru RSQ 
Ae INSTRUMENTS INC., 115 CUTTER MILL RD., GREAT NECK, N.Y. 
- vate SALES OFFICES IN PHILADELPHIA, CLEVELAND, HOUSTON 
nsions, 
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and selectable double-beam and single- 
beam operation. A replica grating is used 
in conjunction with a sodium chloride 
prism for dispersion. Linear wave num- 
ber presentaton is preserved over the 
range 650 to 4000 cm™. (Beckman In- 
strument Inc., Dept. 455) 


HM RADIATION SHIELD is composed of four 
separate, stacked sections which form 
various complete units for thin-window 
flow counting, and Geiger and scintilla- 
tion counting. A minimum of 3 in. of 
iron is provided in all directions. (Baird- 


Atomic Inc., Dept. 466) 


MoscILLOGRAPH of direct-writing type 
will record from d-c to 60 cy/sec. ‘The 
galvanometer is of voice-coil design and 
uses a leaf-spring flexure device to avoid 
stiction. Coal resistance from 215 to 4000 
ohm are available. Full-scale deflection 
of 40 mm is produced by current of 100 
ma through a 215-ohm coil. Linearity is 
2 percent. Electrosensitive paper is used 
for recording. (Mandrel Industrial In- 
struments, Dept. 459) 


™ COUNT-RATE METER indicates logarith- 
mically in counts per minute in four 
ranges: 1 to 1000; 10 to 10,000; 100 to 










AUTOMATIC 
FRACTION 
COLLECTOR 





/ Model = 











FOR COLUMN CHROMATOGRAPHY... 
Both Time and Drop Counting Operation 


Model 230 Automatic Fraction Collector utilizes the 
accurate drop-counting method of fraction cutting to pro- 
vide precise volume measurement and clean separations. 
Mixing, contamination and evaporation are precluded 

by avoiding the use of intermediate collecting vessels, . 
glass arms and funnels. Drops are counted as they fall 

from the column directly into the collecting tubes. 
Ease of operation and a high degree of reliability have 
been attained by not using complicated mechanisms [Jy 


or complex indexing systems. The overall result is 
high quality performance at moderate cost. 


Request full information. Ask for bulletin 230. 








ackard Instrument Company, Inc. 
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10,000; and i to 100,000. Output of 0 to 
10 mv is provided for recorder opera- 
tion. Linearity is better than +1 per- 
cent, and stability, after warm-up, is 
better than 1 percent per day. (Hamner 
Electronics Co., Inc., Dept. 463) 


™ ELECTRONIC LARYNX takes the place of 
vocal chords and can be used immedi- 
ately after surgery. A small tube con- 
nected to a hand-held oscillator is placed 
in the mouth, and words are formed 
with tongue and lips. The device is tran- 
sistorized; it weighs 6 oz and has a bat- 
tery life of 30 days or more. One model 
can be adjusted to provide tones from 
90 to 120 cy/sec, the fundamental male 
voice range. A model for female users 
has tone 1 octave higher. (Rand Devel- 
opment Corporation, Dept. 464) 


@VAPOR-PHASE COUNTER for gas chro- 
matographs permits various gas fractions 
tagged with tritium of carbon-14 to be 


separated during radioassay and mass. 


assay without conversion to standard 
counting forms. Radioactivity of 10°° is 
detectable. The instrument is designed 
for operation at temperatures up to 
200°C. Four models are available with 
volumes 4, 12, 36 or 100 ml. (Technical 
Measurement Corp., Dept. 458) 


™ DIGITAL INSTRUMENT reads d-c volts in 
four ranges from 0.001 to 999 v, a-c volts 
in three ranges from 1 to 999 v rms, and 
resistance in five ranges from | ohm to 
9.99 megohm. Average measurement 
time is 2 sec. Indication is by three- 
digit wheels. Accuracies of various mod- 
els are +1 on 10 to 1000 v a-c, +2 per- 
cent below 10 v a-c, and +0.1 percent or 
+0.5 percent on d-c and resistance. (Hy- 
con Electronics Inc., Dept. 460) 


™ SAMPLING SWITCH operates by succes- 
sive depression of metal reeds against a 
common ring by a freely rotating non- 
metallic wheel. This mode of operation 
is said to result in total contact noise less 
than 15 wv. Rate of operation can be 
3000 contacts per second with up to 200 
contacts per revolution. The unit will 
operate 1000 hr before it requires ad- 
justment, (Genisco, Inc., Dept. 461) 


™@ VOLTAGE AND FREQUENCY SENSORS are 
available in either magnetic-amplifier 
or transistor-amplifier type for monitor- 
ing undervoltage, overvoltage, and volt- 
age band and for similar frequency sens- 
ing. Action is a step function from fully 
on to fully off. Voltage accuracy is +1! 
percent from 18 v upward. Frequency 
ranges from 300 cy/sec upward with ac- 
curacy +2 percent. Operating tempera- 
ture ranges are — 55° to + 71°C or —55° 
to + 125°C. (Jordan Electronics, Dept. 
467) 

JosHuA STERN 
National Bureau of Standards 
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ra- 
er- 
is Aloe-Narda Ultrasonic 
ner 
Cleaning Equipment is 

be Fast / Low Cost / Efficient 
on- 
ced The right generator plus the proper transducerized tank 
ned furnishes the ideal ultrasonic system for cleaning almost any- 
“gee thing you can think of . . . Glassware, hot lab apparatus, medical 
a instruments, electronic components, optical and technical mech- 
onl anisms . . . and so on. Whatever the problem, these ultrasonic 
1ale systems can be the answer to doing it faster, cheaper, and more 
sers efficiently. 
vel- Operation is simple and easy. Just plug into any 115V, 60 

cycle outlet. Fill the tank. Add detergent. Flip the switch. 
ho! Immediately, swift precision cleaning economies are yours. 
Soni Excellent for other purposes too — like brightening, polishing, 
> be decontaminating, pickling, deburring, plating and degassing. 
ta To determine the exact model you need, write 
79 is for prices and more details, now. 
oned 
9 to 
with 


nical aloe scientific pivision of a. s. atoe comPANY 


5655 Kingsbury e St. Lovis 12, Missouri 


Its in Fully-Stocked Divisions Coast to Coast 
volts 
, and 
m to Et Wee 
ment 
hree- 
mod- 


) per- r e 
“«| @HARSHA wthilie, 










































nil OPTICAL CRYSTALS 
inst a 
- none @ The rapid development and extensive appli- 
ration cation of instrumental analysis has been made 
se less possible to a large extent through the infra-red 
an be and ultra-violet transmitting optics supplied by 
to 200 The Harshaw Chemical Co. The development of 
it will the process for growing large size crystals and the 
os ae production of these synthetic crystals commer- 
1) cially are among the Harshaw Laboratory's im- 
portant contributions to science. 
RS are Rigid control of all steps in the manufacturing 
iplifier process assures a uniform product of lasting 
onitor- quality. 
d volt- Sodium Chloride Silver Chioride Cesium Bromide 
y sens- Potassium Bromide Calcium Fluoride Cesium lodide 
n fully Potassium Chloride Lithium Fluoride Thallium Bromide 
is +1 Potassium lodide Barium Fluoride lodide 
quency aa oO vate are Wel a 
vith ac- © Write for our 
mpera- THE HARSHAW CHEMICAL COMPANY free S2-page 
bookl s 
rr — 50° 1945 East 97th Street, Cleveland 6, Ohio eer Optical 
‘ais 
, Dept. 
_ STERN 
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= 
A Portion of the 


Sigma Reagent Catalog 


| One of a series of advertisements which will reproduce the 
| 





complete list. Complete list available promptly on request. 


Other package sizes shown in complete catalog 


HOG KIDNEY, ACETONE POWDER 10 grams 5,00 
HOMOGENTISTIC ACID (pfs) Inquire 
DL-HOMOSERINE (pfs) l gram 6.50 
HYALURONIC ACID, Sodium Salt (pfs) 1 gram 225.00 
(From Human Umbilical Cord) High Purity 50 mg 25.00 
HYALURONIDASE (pfs) Bovine Testes 1] gram 25.00 
HYDANTOIN-5-ACETIC ACID (pfs) l gram 3.50 


HYDROCORTISONE, Alcohol or Acetate a 


100 mg 2.50 
17-a- GNE toe 21-ACETOXY PREGNAN-3 


20-DIONE (pfs) l gram 6,00 
} 17- > epagae mI -ACETOXYPREGNENOLONE 

l gram 9,00 

3B- RY OROXY ALLOPREGNAN- 20-ONE (pfs) l gram 8.75 
a-HYDROXYBUTYRIC ACID, _— (pfs) 5 grams 3.00 
B-HYDROXYBUTYRIC ACiD ‘cS 5 grams 2.50 
a-HYDROXYCAPROIC ACID 1 gram 11.00 
a-HY DROXY -B- EYCLOMEXYLPROP IONIC ACID (pfs) Inquire 
17a-HYDROXY-20-8, 21-DIACETOX 1 gram 10.75 
4-PREGNEN-3- ONE (pfs) 00 mg .00 
5-HYDROXY INDOLE-3-ACETIC ACID (pfs) l gram 44,00 
a-HYDROXYISOBUTYRIC ACID (pfs) 5 grams 4,00 
a-HYDROXYISOCAPROIC ACID rial 1 gram 9.00 
a-HYDROXYISOVALERIC ACID (pfs) 1 gram 11.00 
6-HYDROXY LYSINE HCl, (DL + ALLO) (pfs) 1 gram 17.00 


5-HYDROXYMETHYL CYTOSINE (pfs) 
(4-Amino-2-hydroxy-5-hydroxy-methyl- 
pyrimidine) 

B- HYDROXY-B-METHYLGLUTARIC ACID (pfs) 


500 mg 9.00 
5 grams 60.00 


Inquire 

2-HYDROXY-6-METHYLPURINE (pfs) 1 gram 45.00 
(6-Methyl-2-oxypurine) 100 mg 9.00 
4-HYDROXY-5-METHYL-2-THIOPYRIMIDINE l gram 2,00 


(Thio-thymine) (pfs 
4-HYDROXY-6-ME" rHYL- 2-THIO-PYRIMIDINE 
(pfs) (6-Methyl-4-oxy-2-thiopyrimidine) 


5 grams 8.00 
25 shh 2.25 
100 grams 8.00 


a-HYDROXY-8-METHYLVALERIC ACID (pfs) Inquire 
2-HY DROXY-3-NAPHTHALDEHYDE Fe) Inquire 
2-HYDROXY-3-NAPHTHOIC HYDRAZIDE (pfs) Inquire 


p- BD pig hig le ara ACID, 500 mg 3.75 
Sodium Salt ( 


5 grams i 00 
17-a- HYDROXYPRE GNENOLONE (pfs) 1 gram 75 
17-a-HYDROXYPROGESTERONE (pfs) 1 gram é. 25 
2-HYDROXYPURINE (pfs) 1 gram 50,00 


p 
2-HYDROXY-6-THIOPURINE (pfs) See 6-Thioxanthine 
6-HYDROXY-2-THIOPURINE (pfs) See 2-Thioxanthine 
4-HYDROXY-2-THIOPYRIMIDINE (pfs) See 2-Thiouracil 
5-HYDROXYTRYPTAMINE, CREATININE SULFATE 


Complex (Serotonin) (M.P. 214-215° C) 1 gram 15.00 
(pfs) 100 mg 3.00 
5-HYDROXYTRYPTOPHANE (DL) (pfs) 1 gram 40.00 
When available 100 mg 6.00 
a-HYDROXYVALERIC ‘een (pfs) 1 gram 11,00 
HYPOXANTHINE (pfs) l gram 2,00 
1DP—See Inosine Diphosphate 
IMP—See Inosinic Acid 
1-5-P—See Inosinic Acid 
ITP—See Inosine Triphosphate 
INDOLE-3-ACETIC ACID (pfs) 5 grams 4.00 
INDOLE-ACRYLIC ACID (pfs) l gram 4,00 
B-INDOLYL ACETONITRILE (pfs) 5 grams 14.50 
INOSINE 5’ DIPHOSPHATE, Sodium Salt, l gram 95.50 
Sigma. Prepared from ATP extracted from 500 mg 57.50 
muscle or yeast. 100 mg 19.25 


TELEPHONE COLLECT 

from anywhere in the world 

Day, Station to Station, PRospect 1-5750 

Night, Person to Person, ay 
Dan Broida, WYdown 3-6418 


The Research Laboratories of 


SIGMA 


CHEMICAL COMPANY 


- LABELED 
















e Large stock list available now. 
e Guaranteed radiopurity — chromato- 
graphic or other data furnished. 











@ Custom syntheses and special orders 
welcomed for unlisted compounds. 
® Many compounds in license-exempt 
packages. 
Write for 
Price List 
1058-A 










® Consultation by chemists with wide 
C14 experience. 








0} RESEARCH SPECIALTIES CO. 


200 SOUTH GARRARD BLVD. 





RICHMOND, CALIF. 


TELEPHONE: BEACON 5-910 











3500 DEKALB ST., ST. LOUIS 18, MO., U.S. A. 


MANUFACTURERS OF THE 
FINEST BIOCHEMICALS AVAILABLE 
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LIQUIDS 
GASES 


PUMP ::::.. 


WITHOUT CONTAMINATION OR 
CORROSION 





QW 
Wavelike Motion of Steel Fingers 
Forces Materiel Through Tubing 


Cap. 0.2 cc. per min. to 4.5 G. P.M. 
Prices $60.00 to $550.00 


depending on size and accessories 








Write for 


pescriptive |SIGMAMOTOR, INC 
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GUARANTEED 
STUDENT 
MICROSCOPES 


GRAF 
APSC9 


CHICAGO, U.S.A. 


NEW DESIGN 
EXCLUSIVE 
SAFETY FEATURES 
HIGH QUALITY OPTICS 
10X OCULAR 
OBJECTIVES 
16mm (10X) N.A. 0.27 
4mm (44X) N.A. 0.66 


TEN YEAR GUARANTEE 
TRANSPORTATION 
INCLUDED 


Write for catalogue 
listing safety features 





MODEL GB2A 
Paes iM nih aaa $117.00 ea. 
Quantities of 5or more ........ $105.30 ea. 


THE GRAF-APSCO CO. 


5868 BROADWAY CHICAGO 40, ILL. 














































NEW! cenco’ 
Mobile Laboratory 


For science teacher demonstrations 
in different locations, any 

vantage point. Moves quickly. 
Equipped with gas, electric 
and water services, support 
rods and pegboard display 
panel. Roomy storage 
__area. In attractive 

— colors, large 
Formica top. 
Write for 
full details. 


EACH 
$295.00 

















Cenco, the leading manufacturer of instruments for laboratories 


CENTRAL SCIENTIFIC CO. 

1718-M IRVING PARK RD. + CHICAGO 13, ILL. 
7 % a d Ww, 3 = & tai id, N. dL 
Boston © Birmingham © Santa Clara @ Los Angeles @ Tulsa 
Houston @ Toronto @ Montreal @ Vancouver @ Ottawa 


Comeo 
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© 
SPECIAL 


BULLETIN 


We are pleased 
to announce the 
first complete offering of: 


DEOXY ADENOSINE-5’- MONOPHOSPHATE 
DIPHOSPHATE 
TRIPHOSPHATE 
DEOXY CYTIDINE-5’- MONOPHOSPHATE 
DIPHOSPHATE 
TRIPHOSPHATE 
DEOXY GUANOSINE-5’- MONOPHOSPHATE 
DIPHOSPHATE 
TRIPHOSPHATE 
THY MIDINE-5’- MONOPHOSPHATE 
DIPHOSPHATE 
TRIPHOSPHATE 


As Sigma was the first in the world to prepare and offer truly 
high purity Ribonucleotides, it is only fitting that we should 
be the first to prepare and offer the Deoxy counterparts. 


Pending refinements in methods, supplies will be limited. Each 
item will be offered as the available Salt. 


Clinical laboratories please note: 
Rare reagents such as the above are vital to fundamental medi- 
cal research. Your support of Sigma is of great help in main- 


taining our program as the world’s leading producer of truly fine 
biochemicals. 


TELEPHONE COLLECT 

from anywhere in the world 

Day, Station to Station, PRospect 1-5750 
Night, Person to Person, 


Dan Broida, WYdown 3-6418 


The Research Laboratories of 


SIGMA 


CHEMICAL COMPANY 




















3500 DEKALB ST., ST. LOUIS 18, MO., U. S.A. 


MANUFACTURERS OF THE 
FINEST BIOCHEMICALS AVAILABLE 
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GET YOUR ADVANCE COPY | 


of the General Program-Directory 
of the AAAS Washington Meeting 
by first class mail — early in December 


The General Program-Directory of the 125th Meeting of the AAAS in Washington, D.C., Dec. 
26-31, 1958, will be available to anyone, at cost, within the first week in December—whether he can 
attend the Meeting or not. You will want the General Program-Directory for your reference shelf. 


Program content Directory content 


1. The two-session general symposium, “Moving Frontiers of 1. AAAS officers, staff, committees for 1958. 
Science III: The Structure of Science and Scientific Organ- 
izations Abroad,” arranged by the Committee on AAAS 
Meetings. 

2. The six sessions of the Conference on Scientific Communica- 
tion Problems. Historical sketch and organization of the Association; 

3. Programs of the 18 AAAS sections (symposia and con- the Constitution and Bylaws. 
tributed papers). 


Complete roll of AAAS presidents and their fields. 


The 279 affiliated organizations. 


_ as 


yee on 5. Publications of the Association. 
4. Programs of the more than 90 participating societies. 
5. The Special Sessions: AAAS, Academy Conference, Con- 6. AAAS Awards—including all past winners. 
ference on Scientific Manpower, National Geographic ; 5 
Society, Phi Beta Kappa, Sigma Xi, RESA. 7. Membership figures by sections. 
6. Details of the Sheraton-Park Hotel—center of the Meeting 8. Section committees (Council members) in detail. 
—and of the other hotels and session sites. : 
7. Titles of the latest foreign and domestic scientific films 9. Local committees. 
to be shown in the AAAS Science Theatre. 10. Future Meetings of the AAAS through 1962. 
8. Exhibitors in the 1958 Annual Exposition of Science and 
Industry and descriptions of their exhibits. 11. New and current activities of the AAAS. 


Advance Registration 


Advance registration has these decided advantages: 1)You avoid delay at the Registration Center upon arrival; 2) You 
receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you particularly wish to 
attend; 3) Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY — 

la. 0 Enclosed is $3.00 for my advance Registration Fee which brings me the Program-Directory, Convention Badge, and all 
privileges of the Meeting. 

lb. G Enclosed is $2.00 for only the Program-Directory. (It is understood that, if I should attend the Meeting later, the 


Badge—which is necessary for all privileges of the Meeting—will be secured for $1.00 more.) 
(Check one) 


Ze: PULA, NAME (Gprrmian tes) bah. SoG eal ste cecesa ees cee evens FT Ce BO RR te eee hair : 
(Please print or typewrite) (Last) (First) (Initial) 

3. ACADEMIC, PROFESSIONAL, OR 

BUSINESS GOINIWERGIGOIN: g.c'0. 3.0.0. 9.00.0 0.6 0 5:5:0.0 9.0106 86 00 9.6 910:0:5'0'0'519 0 0:00 070 6 RNP ITS TUNOT Rare Oi Cann an UGne areata ng ott Ar 
#. OFFICE ‘OR Breas 05s 6a. oi ook n ee ois'de wise. 0's 6 semereibie,o:0 i weve Sige Rletaue GUN pte etn anaTD Gin areca eer are cedevea 

(For receipt of Program-Directory) 

Bs COUR PIB rt, ee 6 ea Ne aw se os 5 new sae Ricinielatinic 56 ERMINE 4 o SINENT De ots Seana geen wa dicen 
©, CONVENTION Paes opin eis so, cjso os 0's 0.5.0 8 pie cbiedigseleiee b 0's © ore bre 6 ae ad pipe Gh bibele te bg s)s Rien aMniSs Ns ee ec emreieiel coedeuees 


(May be added later, after arrival) 


Please mail this Coupon and your check or money order for $3.00 or $2.00 to the 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5, D.C. 
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PERSONNEL PLACEMENT | 








CLASSIFIED: 25¢ per word, minimum 
charge $4.25. Use of Box Number 
counts as 10 additional words. Pay- 
ment in advance is required. 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below—no charge 
for Box number. Monthly invoices will 
be sent on a charge account basis — 
provided that satisfactory credit is 
established. 


Single insertion 
13 times in 1 year 
26 times in 1 year 23.00 per inch 
52 times in 1 year 22.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 

Science 

1515 Massachusetts Ave., NW 
Washington 5, D.C. 


$26.00 per inch 
4.00 per inch 
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NATIONAL RESEARCH COUNCIL OF 
CANADA POSTDOCTORATE 
FELLOWSHIPS 1959-60 


Approximately 90 fellowships will be awarded 
for 1959-60 by the National Research Council. 
Of these, 40 will be tenable in_ National Re- 
search Council Laboratories in Ottawa, Saska- 
toon, and Halifax; 10 in laboratories of the 
Canada Department of Agriculture, located at 
various centers; 10 in laboratories of the Canada 
Department of Mines and Technical Surveys in 
Ottawa and Victoria; and 30 in laboratories of 
Canadian universities. 

Applicants should not be more than 35 years 
of age and should possess a Ph.D. degree from 
a recognized university, or expect to obtain such 
a degree before taking up an award. There are 
no restrictions regarding nationality of appli- 
cants, but successful candidates must meet all 
Canadian immigration requirements. 

The annual stipend, which is free of income 
tax, is $3700 for single fellows and $4500 for 
male fellows who are married. An allowance to- 
wards the cost of travel is also paid. 

The fields in which fellowships are available 
in the laboratories of the National Research 
Council, the Department of Agriculture, and the 
Department of Mines and Technical Surveys, are 
described in greater detail in booklets that may 
be obtained on request, together with applica- 
tion forms. Applicants who are interested in fel- 
lowships in the universities may write directly 
to these institutions, or to the National Re- 
search Council for information. The fields of in- 
terest should be stated in the initial inquiry in 
order that appropriate information may be sup- 
plied. The closing date of the competition is 
15 February 1959. 

Inquiries should be addressed to Awards Offi- 
cer, National Research Council, Ottawa 2, 
Canada. x 


Hii POSITIONS OPEN jill 


Bacteriologist, Pharmacologist, or Pharmaceu- 
tical Chemist, preferably Ph.D., willing to direct 
expansion and growth of a mcirobiological de- 
partment within a diversified independent labora- 
tory. Position requires a high order of scientific 
competence coupled with client development abil- 
ity. Salary will parallel experience and ability. 
Location, New York metropolitan area. Box 
S$ 415, 125 W. 41 St., New York City. x 











(a) Chemist; supervisory position in chemistry 
section of research department, large industrial 
company; college town, Pennsylvania; Ph.D. 
preferred, (b) Analytical Chemist with 4 to 5 
years’ experience in pharmaceutical control work 
and, too, experience in supervising technical 
staff; Massachusetts. (c) Industrial Hygienist; 
Preferably with B.S. degree, chemistry major; 1 
year graduate study in industrial hygiene with 
basic training in epidemiology and biostatistics, 
industrial health, environmental physiology and 
industrial toxicology; foreign appointment; 
$1150 per month. (d) Physiologist to join staff 
of university in process of establishing basic 
science or biochemical research unit; preferably 
men qualified to direct this unit; $800-$10,000 
fringe benefits. (e) Advertising Manager; phar- 
mMaceutical company; East; $9000-$11,000. 
Sll-1 Medical Bureau, Burneice Larson, Direc- 
tor, 900 North Michigan, Chicago. x 





7 NOVEMBER 1958 





iii POStTIONS OPEN ||| 


(a) Clinical Microbiologist; M.D., Ph.D. to su- 
pervise bacteriology, developmental work in 
microbiology and research; outstanding very 
large diagnostic clinic, affiliated hospital; sub- 
stantial salary; mideastern university center. 
(b) Biochemist; M.S., Ph.D. to head section; 
400-bed, fully approved general hospital; new 
laboratory, diagnostic center to be occupied 
early in 1959; to $9000; East. (c) Bacteriolo- 
gist; head expanding department, busy labora- 
tory of 300-bed hospital; midwestern college 
city 50,000. (d) Biochemist; B.S., M.S.; 300- 
bed hospital; to $6000; residential suburb Penn- 
sylvania_ university city. (e) Chief Biochemist; 
outstanding opportunity for M.S., Ph.D. to head 
laboratory, prominent 25-doctor clinic, affiliated 
200-bed hospital; also maintain separate research 
laboratory; residential community near large 
city; Midwest. Woodward Medical Bureau, Ann 
Woodward, Director, 185 North Wabash, Chi- 
cago. c 











III] POSITIONS OPEN |i 





New World-Wide Graduate Award Directories 
for American scientists, teachers, librarians to 
subsidize their education and research. Stipends 
$200-$10,000. Volume I (1957), $3; volume II 
(just published, no duplication), $3; both vol- 
umes, $5. Limited editions. Complete, specific 
information on 400 awards in United States and 
overseas in each volume. CRUSADE, Sci., Box 
99, Station G, Brooklyn 22, N.Y. eow 


[ili POSITIONS WANTED jj] 


UHL 











Scientist, B.S. in agriculture; interested in as- 
signment involving product or quality control; 
11 years on staff major pharmaceutical com- 
pany, 4 years, supervisor penicillin extraction; 
6 years, bacteriology and quality control. Med- 
ical Bureau, Burneice Larson, Director, 900 
North Michigan, Chicago. X 





From: 
Me. woos co's 


Company 


eee eeereeeer sees 


Postage 
WillbePaid 


by 
Addressee 





(Please print or type) 


USE THIS EASY SELF-MAILER to obtain 
further information 


3 
Recudbewi ie, ce 


Information Requisition 


7 November 1958 


It’s Simple: Mark—Clip—Fold—Mail—No stamp required 


This coupon is for your convenience—to facilitate your requests for further 
information about advertised products and items in Equipment. 


pT eee eee ea 


Mark, clip coupon — FOLD HERE along this line —— mail 


Postage Stamp 


If Mailed in the 
United States 








BUSINESS REPLY CARD 
First Class Permit #12711 New York, N.Y. 








Room 740 


| a ’ a 
To: SCIENCE MAGAZINE 


11 West 42 Street 
New York 36, New York 


Fasten Here Only 
Staple, Tape, Glue 
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The Market Place 


BOOKS + SERVICES + SUPPLIES » EQUIPMENT 





DISPLAY: Rates listed below—no charge 
for Box number. Monthly invoices will 
be sent on a charge account basis — 
provided that satisfactory credit is 
established. 

Single insertion $26.00 per inch 
13 times in 1 year 24.00 per inch 
26 times in 1 year 23.00 per inch 
52 times in 1 year 22.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 

















||l\l|| PROFESSIONAL SERVICES || 








Histology 
for 
Industry and Research 
George L. Rozsa, M.D. 


143 Linwood Ave. Buffalo 9, New York 











[lll PROFESSIONAL SERVICES || 


AUTHORS WANTED 
BY N.Y. PUBLISHER 


New York, N.Y. — One of the nation’s largest 
book publishers is seeking book-length manu- 
scripts of all types — fiction, non-fiction, poetry. 
Special attention to new writers. For more infor- 
mation, send for booklet 28A — it’s free. Vantage 
et 120 W. 31 St., New York 1. (Branches in: 













LABORATORY SERVICES 
for the FOOD, FEED, DRUG and 
CHEMICAL INDUSTRIES 
Analyses, Biological Evaluation, 
Toxicity Studies, Insecticide Testing 

and Screening, Flavor Evaluation. 


Project Research and Consultation 


WISCONSIN 
ALUMNI 
RESEARCH 
FOUNDATION 










Write for Price Schedule 
P. O. Box 2217 * Madison 1, Wis. 
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Information Requisition 


7 November 1958 


Use this easy self-mailer to obtain further information about 


items or literature from the Equipment section as well as from 


advertised products. 


EQUIPMENT 


Circle below desired number corresponding to: 


437 
460 


445 
461 


446 
463 


451 
464 


ADVERTISERS IN THIS ISSUE 


452 
466 


455 
467 


458 


In list below, check page number of advertiser from whom you would like 
more information. If more than one item appears in ad, letters (A, B, C) are 
used to indicate particular items available in order of appearance in advertise- 
ment. Where more than one ad appears on page, “‘U” indicates upper ad, “L”’ 
lower ad, ‘‘l’’ inside ad, ‘‘M”’ middle ad, and ‘‘O”’ outside ad. Advertisements 
in Personnel Placement and Market Place are not keyed. A multiplicity of items . 
is indicated by *. Readers are requested to specify on this coupon the par- 
ticular item in which they are interested; otherwise, the request cannot be 


459 | 
I 


processed. 
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0 1156,L0 [([1158,A 0 1158, B 0 1158, C 0 1159, Ul 
0 1159,U0 [(1159,L 0-2 1160 0 1161, U Cf) 3t61,t 
(1) 1162,0* (1162, Ul Oo 1162, LI 0 1163, Ul Oj 1163, LI 
11 1163,0* [71168 
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i aes Chicago, Hollywood, Cali}.) 








CONSULTATION, RESEARCH, 
DEVELOPMENT 

For Drug, Food, Cosmetic and Chemical Industry 
CONTRACT RESEARCH PATHOLOGY. 
CLINICAL EXFOLIATIVE CYTOLOGY. 
INBRED & HYBRID QUALITY HAMSTERS. 

Contact without obligation 
BIO-RESEARCH CONSULTANTS 


9 Commercial Avenue, Cambridge, Mass. 
Un 4-8735 

F. Homburger, M.D., Director; P. Bernfeld, Ph.D., 

Director of Research; H. J. C. MacMillan, M.D., Path- 

ologist; R. Whitney, Ph.D., Director of Animal Production 














If BOOKS AND MAGAZINES || 





Your sets and files of 
scientific journals 


are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
— files you are willing to sell at high mar- 
et prices. Write Dept. A3S, CANNER’S, Inc. 
Boston 20, Massachusetts 


SCIENTIFIC JOURNALS WANTED 


Sets, Runs and Volumes bought at top prices. 
—___—_———-__ Your wants supplied from 
our Back Files of over 3,000,000 periodicals. 


Abrahams Magazine Service; N. Y. 3, N. Y. 


||| SUPPLIES AND EQUIPMENT ||ii 

















Sprague-Dawley, Inc. 
Pioneers in the development of the 
standard laboratory rat. 
Sprague-Dawley, Inc. 


P.O. Box 2071, Madison 5, Wisconsin 
Phone: CEdar 3-5318 














TRYPSINIZE? MONKEY KIDNEY 
SUSPENSION — MONKEY WHOLE 
BLOOD — SERUM 
Cell suspension packed in wet ice—shipped 
via air express—growth guaranteed 
WRITE OR WIRE 


RESEARCH SUPPLY COMPANY 
230 Hillside Avenue — Paramus, N.J. 


WHITE MICE 


Hamsters, Guinea Pigs and Rats 


J.E.STOCKER Box4 Ramsey, N.J. 


BACTERIOLOGICAL AND _ GROSS 
TISSUE STUDY TECHNIQUES USED 
IN OUR QUALITY CONTROL 
HUNTINGDON FARMS, INC. 
2548 NORTH 27th ST. PHILA. 32, PA. 


ALBINO RATS 
SWISS MICE 


Price lists on request 


DAN ROLFSMEYER CO. 
Ph. ALpine 6-6149 
Route 3, Syene Road, Madison, Wisconsin 
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An invitation 


A $14,000,000 R & D Center, 
t 0 housing 9 new laboratories, was 
e i ‘ revealed as core of Republic’s 
Senior scientists $35,000,000 Research and 
an d Development Program at recent 
announcement by Mundy |. Peale, 
en g in eers President, and Alexander Kartvell, 
Vice-President for Research 


and Development. 





...- 10 join Republic Aviation’s new 
$35 million Research and Development Program 
for spacecraft, missiles and advanced aircraft 


In announcing Republic’s $35 million research and development program, designed to arrive 
at major breakthroughs in the aviation industry’s transition to astronautics, Mundy I. Peale, 
President, set the following objectives: 


“,.. ACCELERATION OF PROJECTS ALREADY UNDER WAY AT REPUBLIC 
ON LUNAR PROGRAM FOR MANNED SPACE VEHICLES, AND MISSILES 
TO DESTROY ORBITING WEAPONS, AND INITIATION OF INVESTIGATIONS 
LEADING TO NEW CONCEPTS FOR INTERPLANETARY TRAVEL.” 


“_.sRADICAL NEW FAMILIES OF LONG-RANGE AIR-TO-AIR MISSILES AND 
AIR-TO-SURFACE BALLISTIC MISSILES FOR STRATEGIC AND TACTICAL 
AIRCRAFT.” 


“,..VERTICAL TAKE-OFF FIGHTER-BOMBERS, HIGH-MACH FIGHTER- 
BOMBERS, AND SUPERSONIC TRANSPORTS.” 


Alexander Kartveli, Vice-President for Research and Development, emphasized that Republic's 
program “will not duplicate in any way investigatory work currently in progress elsewhere, 


but will stress novel concepts and new approaches to basic problems of missiles and space 
technology.” 


The program includes construction of a $14 million R & D center to house 9 new laboratories, 
and anticipates doubling the present research staff. 


Senior men interested in the new possibilities created by a simultaneous exploration of all 


aspects of Flight Technology are invited to study the functions of the new laboratories for 
more detailed information: 


SPACE ENVIRONMENTAL DEVELOPMENT LABORATORY ELECTRONICS DEVELOPMENT LABORATORY 
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To simulate space flight conditions and test missile, satellite 
and spacecraft systems and components; investigate human 
engineering problems. 

RE-ENTRY SIMULATION & AERODYNAMIC LABORATORY 

To study hypersonic shock dynamics, real gas effects, heat 
transfer phenomena and magnetohydrodynamics. 

MATERIALS DEVELOPMENT LABORATORY 

Study effects of high velocity, temperature, and space environ- 
ment on materials for spacecraft, missiles and advanced weapons. 
GUIDANCE & CONTROL SYSTEM DEVELOPMENT LABORATORY 

To develop and test guidance and control systems for space- 
craft, missiles and aircraft. 


Study and explore all problems connected with highly special- 
ized, complex electronic systems required for advanced forms 
of spacecraft, missiles and aircraft. 


ADVANCED FLUID SYSTEMS DEVELOPMENT LABORATORY 

To develop and test fluid power systems for spacecraft and 
missiles capable of operation under extremely high tempera- 
ture, high pressure conditions. 


MANUFACTURING RESEARCH & DEVELOPMENT LABORATORIES 

To develop advanced manufacturing processes and 

for materials used in missiles and spacecraft. Laboratories for 
each of the following areas.: Non-Metallics, Metallics, Welding. 


Qualified men are invited to write directly to: 
A. Kartveli, Vice President, Research and Development 
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FARMINGDALE, Lonc IsLANp, NEw YorK 











AO Spencer Picture-in-a-minute < Phovent eae 


When you use the AO Spencer Photomicrographic 
Camera equipped with the Polaroid® Land Camera 
back, permanent photographs are ready for your files 
in just 60 seconds. A coupled visual and photographic 
system lets you shoot what you see... quickly and 
effortlessly. And with the Polaroid back possible errors 
in exposure, illumination or focus can be corrected 
immediately. 

In addition to the Polaroid Land camera back, you have 
a choice of 4 other readily interchangeable camera backs; 
4”x 5” fixed back; 4”x 5” Graflok back; 35mm_ back 
and Bantam back (roll film). You choose the camera 
back and film best suited to your specific require- 
ments. 


American O Optical 
Company 


INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 


SPENCER 


Here, the No. 682G Camera is being used with the 
AO Spencer Series 4 Microstar ...an‘ ideal combina- 
tion. The built-in base illuminator provides convenient 
Koehler-type illumination. You select specimen area 
and do all preliminary focusing through binocular por- 
tion of trinocular body .. focus critically with the tele- 
scopic eyepiece. 

The sturdy vertical pillar, the easily adjustable camera 
support, the camera back and the Microstar all combine 
to provide'a compact unit. Perfect alignment and rigidi- 
ty is assured .. . successful photomicrography becomes 
a “snap”. 

Try it and see for yourself. Your AO Representative 
will be happy to arrange a demonstration for you. 


Dept. K-1 1 
© Please send me Brochure SB682 describing the entire line of 
AO Spencer Photomicrographic Cameras. 

CD Please send me Brochure SB124 describing the new Microstars. 
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